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” BY GEO. K. DAVOL 
HERE has recently been installed at the mines of Magnesite, composed principally of carbonate of mag- 
the American Magnesite Company, in Santa _ nesia, is one of the most refractory substances known. 
Clara County, a wire rope aerial tramway em- It is found in very few localities in the entire world, and 
bodying in its design several radical departures from or- in no place in this country outside of California. The 
dinary practice. large American demand for magnesite and magnesite 
The tramway has proved very successful, and asseveral bricks, due chiefly to the steel industry, and for many 
of its characteristic features have shown themselves to magnesia compounds, has up to this time been supplied 
y 
i 
i : 
| 
4 AT THE CENTER OF A SPAN 
be distinct advances in tramway building, it may war- from the mines in Greece, and the opening of these 
rant a somewhat detailed description. California mines, with their almost unlimited deposits, 
The Magnesite mines owned by the American Mag- within eighty miles of San Francisco, is expected to have 
if nesite Company are located in the northeastern corner of a very marked effect on many important industries. : 
i 





Santa Clara County, some thirty miles south from Liver- 
more, and at an elevation but little less than that of the 
summit of Mount Hamilton, from which they are dis- 
tant about fifteen milesin a straight line. 





The coincidence may warrant the remark, that this 
rather barren and apparently worthless corner of Santa 
Clara County embraces within a radius of a few miles 
large deposits of two minerals, magnesite and mercury 
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both of which are found at very few points on the earth’s 
surface. 

This portion of the country is very rough, mountain- 
ous and naturally inaccessable, and the question of the 
transportation of the magnesite to Livermore, or other 
point of outlet, has been a matter involving much con- 
sideration at the hands of the officials of the magnesite 
company. 

The question, however, solved itself for a time at 
least, through the formation by outside capital of a cor- 
poration which contracted to haul the output of the 
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exceeds 5 percent., and with never less than fourteen 
feet of clear roadbed. 

The ultimate capacity of the steam traction engines 
over this road is something still to be determined, as at 
the date of writing the regular haulage over the road 
has not been established. 

The camp at Red Mountain lies at the foot of a half 
circle of hills on the sides of which the white croppings 
of the magnesite appear, and in which the enormous 
veins of the solid mineral lie; veins of clear magnesite; 
‘pure, and dazzlingly white, in which tunnels have been 
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mines by means of steam traction engines from the camp 
at Red Mountain to Livermore, a distance of thirty-two 
miles. 

A road was built connecting these points, partly by 
the County of Alameda, through which it passes, and 
partly by the magnesite company. This road, completed 
last September, is a splendid piece of work, and in places, 
in strong contrast with the ordinary American mountain 
road, suggests methods of road building in vogue in 
Europe; winding as it does up canons and through the 
mountains, climbing the 2500 feet up to the camp at Red 
Mountain with a practically uniform grade which never 


driven crosswise, sixty feet in length without passing 
through. 

These tunnels when newly opened. through the solid 
magnesite present a very beautiful sight, for throughout 
their length, after entering the vein, no break or blemish 
is encountered to mar the absolute even purity of the 
mineral, which glistens beautifully white by the light of 
the candles. 

There remained the problem of taking the ore from 
these mines to the camp below, a distance running some- 
what less than a mile, and embracing differences in eleva- 
tion averaging some 700 feet. 


February, 1906] 


For this link in the chain of transportation an aerial 
tramway was decided upon, and the tramway which was 
finally installed has a length of a little over half a mile 
and a fall between loading and delivery terminals of 650 
feet. 

This tramway is, therefore, not remarkable for length, 
nor is it so for its designed capacity of twenty tons per 
hour. ‘The interest lies in a number of departures from 
the prevailing mechanical design of aerial tramways, 
which have the effect of making it simpler, safer and 
more reliable in operation. 

This tramway is of the double rope type, having 
stationary track ropes on which the carriers are 
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which were operated by hand at each terminal, permitt- 
ing, as was originally deemed necessary, the stoppage of 
the carriers at each terminal for loading or discharge, 
and which as originally carried out, involved the oper- 
ations of opening the grip, switching the carrier off the 
line and pushing it around the terminal and on to the 
return line, accelerating the carrier to the proper speed, 
and then closing the grip on the hauling rope, all of 
which had to be done by hand, and in addition to the 
operations of loading and dumping. 

The terminal structures of these original tramways 
were large and expensive, carrying as they neccessarily 
did long lengths of transfer track on which the carriers 
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hauled by an endless hauling rope to which they are at- 
tached at intervals. The track ropes are anchored at 
each terminal, while the hauling rope takes a half turn 
around a ten foot sheave which is mounted on a vertical 
shaft at each terminal. 

Aerial tramways of this general type have undergone 
in the past ten years a great amount of alteration and 
improvement in their general design, and we will briefly 
outline the steps which have marked this development 
and led to the adoption of the features found in the tram- 
way here described. 

In the original tramways of this type, the carriers 
were secured to the hauling rope by means of grips, 


were loaded and dumped and transfered around the ter- 
minal by hand. 

It generally happens that the terminal structures of 
an aerial tramway, particularly the delivery terminal, 
have to be elevated at a considerable distance above the 
ground, and therefore when the terminals are long, the 
cost of the necessary sub-structure on which they are 
elevated and which have to take the pull of the ropes, 
rapidly becomes excessive. 

The labor charges on these tramways of old design 
was also heavy, as at least two men were required to be 
actively engaged at each terminal, or at any transfer 
station. In the lavish use of manual labor which the 
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operation of these old tramways required, may be seen 
the characteristics of German design, to which must be 
attributed the needless and expensive refinement of 
many features of detail, but to which also must be given 
the credit for the original development of the double 
rope aerial tramway. 

One of the most important steps in the improvement 
of the original designs consisted in providing for the 
automatic transfer of the carriers around the terminal 
sheaves and on to the return line, which was accom- 
plished by so constructing the grips that they would 
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Grips of every descriptios, friction grips or grips 
made to engage with lugs or buttons attached to the 
hauling rope, proved exceedingly troublesome, and 
were always a source of wear on the hauling rope, un- 
certainty in action, and actual danger. It was therefore 
a distinct advance when the experience of one manufac- 
turer led him to discard the grip altogether and perma- 
nently attach the carriers to the hauling rope by a suit- 
able substantial clamp, and to provide means for loading 
the carriers while in motion. The dumping of the car- 
riers at any point was naturally easily accomplished by 


THE LOWER TERMINAL 


pass around the sheave, and in providing a semi-circular 
track close to the rim of the terminal sheaves. 

Automatic grips were ther introduced which were 
automatically o»erated by various ingenious mechanisms 
at either terminal, and machinery was provided by 
which the carriers were accelerated to the required speed 
before the grips were closed. Apparatus was then intro- 
duced for automatically dumping the carriers. 

Devices of this nature rendered tramways of this de- 
sign nominally automatic, and capable of being operated 
by the active services of but one man, but the amount of 
machinery and complication frequently introduced en- 
tailed the necessity of other employees to oversee the 
operation of the ‘‘automatic’’ devices. 


hanging the buckets so that they normally remained 
inverted, which rendered them self-dumping on being 
released from the catch which held them upright. 

It can be said that few advances in tramway design 
have been so conducive to simplicity and reliability as 
the apparently simple step of permanently attaching the 
carriers to the hauling rope, and keeping them to con- 
stant motion. 

This permanent attachment of the carriers to the haul- 
ing rope necessitated the introduction of the automatic 
loader to load the carriers while in motion, but this ap- 
paratus in its latest forms, has proven itself satisfactory 
and practically free from uncertainty in action. ‘The 
automatic loader is moreover constantly under the eye 
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ACROSS THE CANYON 


of the one operator required to handle a modern tram- 
way, and any clogging of excessively large pieces of 
ore can be readily relieved. 

The automatic loader consists of a car having a hopper 
which when at rest is loaded from the ore bin chute by 
the attendant. This car is arranged to travel a short 
distance along side of, and close to the moving carriers, 
as they in turn pass through the loading station, and 
during this short travel the hopper is emptied into the 
bucket of the carrier. This travel of the car and its re- 
turn to the ore bin chute is automatically accomplished 
by suitable devices which accelerate the carslowly and 
uniformally and enable large loads to be handled with 
ease and certainty. 

Other incidental advantages of the permanent attach- 
ment of the carriers to the hauling rope are that the 
carriers are always evenly and properly spaced, which often 
has a very important effect on the running of the tram- 
way, and also, the carriers beirg evenly spaced, if an even 
number of carriers be used, two carriers are passing 
around the opposite terminals at the same time, which 
is a convenience to the operator. 

Equalling in importance the permanent attachment of 
the carriers to the hauling rope, is the manner of attach- 
ment, or rather, the point at which the hauling rope is 
attached to the carrier, and the way in which the haul- 
ing rope is supported. It is in these particulars that 
the tramway forming the basis of this article differs 
from others of modern design, and to these points we 
will devote some explaination. 

In Figure 1 is shown an end view of a carrier 
passing a tower and a side view of a carrier approaching 
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a tower on an incline. As here shown the hauling rope 
is attached to the hanger of the carrier at a point at 
some distance below the psint of suspension from the 
trolley. It will also be seen that the drum placed upon 
the tower for the support of the hauling rope is some 
distance below the bucket of the carrier, so that when 





FIGURE | 


acarrier approaches and passes a tower, the hauling 
rope is lifted off its supporting drum and its weight 
taken by the carriers itself. 

If the tower be located between spans of moderately 
long length, the weight of the rope thus thrown on the 
carrier, amounting to say three-quarters of a pound per 
foot length of span, is considerable in itself. When, 
however, the towers are located on hill tops or at points 
where a vertical bend is made, then the downward com- 
ponent of the tension in the rope becomes very great, 
and the downward pull thrown on the carrier when 
passing such points becomes enormous, and not only 
necessitates very heavy construction of carriers them- 
selves, and the hauling rope attachments, but as the 
downward stress ultimately comes on the track ropes, 
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excessive wear of the track ropes at such points ensues. 

This wearing of the track ropes at the towers is notice- 
able at all towers on lines built on this system, but at 
towers where hill tops are rounded it is of course much 
greater and frequently necessitates rails being laid above 
the ropes at such points, or an excessive number of 
towers being employed, or as has been frequently done 
in tramways built on this system, a continuous trestle 
equipped with rails is built covering the breakover or 
hill top. 

To overcome this action and the necessity of lifting the 
hauling rope off the supporting sheaves when a carrier 
passes, the general type illustrated in Figure 2 was 
evolved. In systems of this type the hauling rope 
is permanently supported at the towers by sheaves placed 
upon across arm above the bucket of the carrier, the 
position of the sheave being carefully adjusted so that a 
slight movement of the grip or other attachment permits 
the rope always to rest on the sheave. 

This arrangement shows a great improvement over 
the first, as no stress due to the weight or tension of the 
hauling rope is thrown on the carrier. 

It will be seen, however, that in this arrangement the 





FIGURE 2 


carrier must pass the tower in a perfectly plumb or verti- 
cal position, otherwise it would either throw the rope off 
the supporting sheave or collide with the sheave or cross 
arm. ‘The action of the rope is, of course, to straighten 
the carrier as it approaches a tower, but if from any 
cause, such as a violent or gusty wind, the carrier be 
oscillated, there is danger of the rope being thrown off, 
with a resulting strong chance of accident, as the car- 
riers are then liable to strike the sheave or cross arm 
with disasterous results. 

It will be seen in both these systems that on an in- 
cline the carriers are tilted by the pull of the hauling 
rope. ‘This is nota matter of serious import, but it is 
nevertheless objectionable, as it always in conjunction 
with the natural vibration of the carriers in passing the 
towers causes a shifting of the load in the buckets 
which is more or less pronounced according to the steep- 
ness of the inclines. 

In Figure 3 we illustrate by diagram the system 
introduced to obviate the troubles to which attention 
has just been called, and on which the tramway herein 
described is builr. As can be seen from these and other 
illustrations, the hauling rope is attached to the carriers 
at the point from which the hanger is suspended from 
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the trolley, so that the pull of the hauling rope can have 
no effect in tilting the hanger and bucket and can have 
no effect on the carrier whatever save to impart motion. 

By this arrangement, moreover, the hauling rope ‘is 
carried over the top arm of the towers, and inside of or 





FIGURE 3. IMPROVED SYSTEM 
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between the two track ropes, so that it is a practical im- 
possibility for the rope ever to get off the towers, the 
track ropes forming guards which absolutely eliminate 
all chance of it ever being displaced. 

The carriers when passing the towers are perfectly free 
to swing in any direction, as the swinging of the bucket 
of the carrier out or in with reference to the tower, only 
acts to move the hauling rope a little from the center of 
its supporting sheave; but the maximum swing which 
the clearance at the tower will permit still allows the 
hauling rope to rest on its sheave. ‘This end is attained 
by making the hauling rope clip by which the carrier 
is secured to the rope, with a loose or universally flexible 
connection to the carrier, and by putting the supporting 
sheave close to the point from which the carrier swings. 
This freedom of swinging can be readily appreciated 
from the drawings shown in Figure 4 which shows 
the trolley of the carrier in two extreme positions of 
oscillation. 

The construction of the towers permitted by this ar- 
rangement give, as can be readily seen from the views, 
large clearance for the bucket; all supplementary cross 
arms for the support of the sheaves being done away with. 

The sheaves used for the support of the hauling rope 
are mounted on revolving shafts which turn in bronze 





FIGURE 4 


bushed bearings provided with means for continuous 
lubrication. 

In Figure 5 is shown a section taken through the 
center of a supporting sheave and the track rope saddle 
casting on which it rests. 
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A 30-FOOT TOWER 


The sheave is cast with a chilled tread and is cast on 
the shaft. It is supported in bronze bushed bearings 
and passes through a large oil box which is filled with 
oil and waste and which maintains a continuous and eff- 
cient lubrication for months without attention. 

The oil box casting is seperate from the saddle casting 
in which it rests, being held in place in a recess simply 
by gravity and the pressure of the rope, so that it can be 
readily lifted off and replaced whenever desired. 





FIGURE 5 


The relative positions of the saddle and sheave can 
never change and never need adjustment, all screwed or 
bolted fastenings are eliminated, ample bearing surfaces 
are provided and continuous lubrication insured, so that 
the inspection demanded by the tower machinery which 
has in many tramways proved troublesome and expen- 
sive, is greatly reduced. 

It is worthy of remark that all bolted or screwed fast- 
enings on either the carriers or tower machinery are 
carefully eliminated as far as posssble, and when abso- 
lutely demanded means are provided for positively lock- 
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ing the nuts with bent steel keepers. The importance 
of these precautions can hardly be exaggerated. 

An important and novel feature of this tramway lies 
in the fact that the hauling rope is not spliced to make 
an endless rope, as has been heretofore invariably done 
in all double rope tramways, but the two ends are 
brought together at one of the carriers and there con- 
nected by means of a large and extreamly powerful 
clamp which is properly supported by a special rigging 
on the carrier. ‘ 

This arrangement permits any stretch in the hauling 
rope being taken up at any time without resplicing, and 
with very little trouble, and cuts out all tension rigging 
which it has been customary to provide for the hauling 
rope at the lower terminal. This tension rigging for 
the hauling rope iscommonly provided for by mounting 
oneterminal sheave on a movable frame which is pulled 
back by a suitable weight. As the carriers must pass 


‘around this sheave, the semi-circular transfer rail must 


move with it, and as rail connections must be made with 
this movable rail section, telescoping rails are introduced; 
all of which has rendered the terminals heretofore very 
complicated and requiring considerable space. 

The necessity of a tension rigging as commonly used, 
is not due to any demand for an absolutely uniform ten- 
sion in the hauling rope, but is due to the fact that to 
take up stretch in the rope by resplicing, from twenty to 
forty feet have to be taken up at once, and therefore the 
tension rig is provided to take up ariy lesser amount. 
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The effect of doing away with such tension apparatus 
is very apparent from the illustration of the lower ter- 
minal, which in its compactness and simplicity contrasts 
strongly with the extensive structures and complication 
which the ordinary tension apparatus at the lower ter- 
minal entails. 

In addition to the hauling rope tension apparatus, it was 
formerly customary to attempt to maintain a uniform 
tension to the track ropes by means of tension weights 
properly attached to the ends of the ropes. The action 
of these weights, if carefully and properly applied, would 
be to maintain a uniform tension in the ropes independent 
of changes in temperature and loading. As they have 
been frequently applied, however, they are absolutely 
inoperative and without effect. This has been chiefly 
due to the excessive friction of the ropes on the saddles, 
particularly at the terminals, where in consequence of 
bad design they have been frequently deflected at con- 
siderable angles over the terminal saddles before being 
attached to the tension weights. With even very low 
coefficients of friction, it is readily seen how a small 
angle of deflection over a stationary saddle wiil nullity 
the action of a weight in maintaining an even tension, 
and when it is not only one angle but a number of 
angles over a series of towers the equalizing action of the 
weight is still further counteracted. 

It is, of course, possible by providing tension weights 
at frequent intervals, involving the use of tension sta- 
tions, and exercising great precautions to prevent the 
deflection of the track ropes themselves at the stations, 
using small ropes and sheaves to take the necessary 
angles, to provide for an operative tension equalizing 
apparatus. However, from experience gained with in- 
operative tension rigs, it has been recognized that such 
tension equalizing devices were unnecessary, and that 
the natural elasticity of the rope, together with the vari- 
ation of the amount of sag in long spans, compensates 
for any reasonable temperature variations with but very 
little fluctuation in the tensile stress put upon the rope. 

The amount of this fluctuation in tensile stress due to 
temperature changes can be determined very readily 
analytically; the length of span and the modulus of elas- 
ticity of the rope being two factors, but as the latter 
probably varies materially with different constructions of 
rope, and as data covering this point is megre, it is diffi- 
cult to arrive at any comprehensive formulae for its de- 
termination. Individual cases can, however, be readily 

‘handled, and its extent will be found to be surprisingly 
small in any ordinary case. 

The track ropes are therefore securely and rigidly 
anchored at each terminal, being let intolarge cast iron 
sockets which are secured to the anchorage by means of 
small flexible ropes. At the lower terminal the ropes 
are anchored to the ore hin, which is balasted with rock, 
and a long bolt and nutis provided for taking up any 
stretch in the ropes. 

The track ropes used are made of large crucible steel 
wires laid up in a single strand. This forms a rather 
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inflexible rope, but one possessing an excellent wearing 
surface, and being ‘‘solid’’ metal without a hemp core it 


‘is very strong. The track rope on the ‘‘loaded side’”’ 
on which the loaded carriers decend is one aid one-quar- 


tcr inch in diameter, while the rope on the opposite side 
on which the empty carriers return is seven-eighths inch 
in diameter. The hauling rope is a five-eighths inch 
crucible steel six strand hemp center rope. 

The carriers are equipped with buckets of 1000 pounds 
capacity, holding ten cubic feet. This size is larger 
than formerly used in tramways of similar total capacity, 
but the use of larger carriers has been found to be at- 
tended with many advantages; the carriers weighing less 
in proportion to their capacity, the wear on the track 
ropes being less per unit of load transported, the reduc- 
tion of the number of carriers simplifying inspection, the 
carriers running at longer time intervals, and the larger 
carriers being better adopted to the conveyance of mis- 
cellaneous ‘‘return freight.” 

In the tramway herein described all miscellaneous 
material of every description is conveyed up tothe mines 
by the tramway by the power developed by the decend- 
ing loads. ‘The conveyance of water to the mines from 
the camp, on which the mines are dependent for their 
supply, forms a rather important function of the tram- 
way. 

From the forgoing description the operation of the 
tramway is of course well understood, but its action may 
be summarized as follows: ‘The loaded carriers on arriv- 
ing at the lower terminal are dumped by striking a trip 
which releases the catch holding them upright. This 
dumping can be done either before or after rounding the 
terminal sheave. After dumping, the bucket remains in- 
verted and proceeds up the line to the loading terminal. 
Thus the empty buckets are always inverted and so 
offer no opportunity for the accumulation of snow and 
ice within them while going up to the line, or while re- 
maining on the line over night, which feature in certain 
districts is very important. 

At the upper terminal the buckets are righted as they 
enter the terminal by an automatic device and are loaded 
by the automatic loader after rounding the terminal 
sheave. They then pass on with their load to the 
lower terminal. 

But one man is required to operate the line and he is 
stationed at the brakes at the upper terminal, as can be 
seen in the view shown. ‘The duties of this man consist 
in regulating the speed of the tramway by the brakes 
and in loading the hopper of the loader from the ore bin 
chute, for which he has ample time between the passing 
of the carriers. 

This tramway as installed at the magnesite mines has 
proven remarkably successful, having operated from the 
start without a hitch and having delivered when called 
upon to do so much more than its designed capacity. 

Its safety in many ways has b2en repeatedly proven, 
the buckets on many occasions having been purposely 
violently oscillated through a wide angle of swing as 
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they passed the towers with no bad effect whatever, the 
hauling rope remaining in place on its sheaves. 

The hauling rope has been purposely thrown off its 
supporting sheaves at the towers, and the unfailing 
action of the next carrier passing in replacing it again 
has been repeatedly observed. 

The buckets are always loaded heaping full and no 
ore is spilled, due to the constant vertical position of the 
carriers. 

The extreme compactness of the tower terminal, 
devoid as it is of all tension apparatus for either hauling 
or track ropes, permits of its being set on top of the 
comparatively small ore bin used. ‘The saving in heavy 
sub-structure which would have been required by a ter- 
minal of ordinary design has been very material. 

The mining of the magnesite is very economically 
carried out. Itis quarried out in the large ‘‘glory hole,”’ 
the opening of which can be seen in the view of the upper 
terminal, and thrown down through a large storage 
chute to the lower tunnel, through which it is drawn off 
in cars to the loading bin at the tramway terminal; so 
that not a pound of it is lifted from the time it is dis- 
lodged from the vein untill it is stored in the bin at the 
lower terminal of the tramway. 

From the lower terminal of the tramway the further 
transportation of the magnesite is provided for as before 
stated by means other than an aerial tramway. 

General Manager Stillwell, of the Magnesite Company, 
says: ‘‘Had we realized that an aerial tramway could be 
built which would prove as reliable as the one we have 
installed, we would have considered a tramway over the 
mountains about five miles in length cutting out the 
steepest grades and the hardest hauling between the 
mines and Livermore.”’ 

The tramway was furnished and installed by the Vul- 
can Iron Works of San Francisco, for whom it was 
specially designed by the writer. 


ALTERNATING CURRENT LABORATORY TESTING. 
BY GEORGE H. ROWE. 
PART II—CONCLUDED. 


INDUCTION MOTORS—EXCITING CURRENT. 


As in the static transformer, the exciting, current of 
an induction motor consists of two components, one in 
phase with the electromotive force or the energy com- 
ponent, and the other the magnetizing or wattless com- 
ponent. 

The former is the ratio of the core loss, plus friction, 
to the impressed volts and the latter is given by the 
equation, 

KW 3 


bie ' 
Fr, hah 


Where 4 is susceptance, ¢ the impressed volts, R the 
reluctance of the magnetic circuit per pole, P, is the 
number of phases and VV, the number of turns per pole 
per phase. 
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An example of the calculation of this current is given 
in the following table: 














Density Length ae 
Primary Core....19,150 lines per square inch| 4.5 22.9 
Primary teeth....20,250 lines persquareinch| 1.25 16.62 
Secondary core...20,700 lines persquareinch| 3.6 19.1 
Secondary teeth. .27,450lines per squareinch -45 2.5 
GOWe sa sso an exane 15,400 lines per square inch -045 | 209 
258.1 


This motor had twelve turns per pole per phase 
N, = 12 
eas 

Hence 
ditrat™ 58 Y 2 
3 X 12 

The core loss for the same motor was 655 watts or 222 

watts per phase. The voltage was 440 and the motor 

was star connected. The core loss component per phase 


was 727 — .835 amperes. 
254 


= II.1I amperes. 


From the above example, it will be seen that the air 
gap of an induction motor causes a large wattless cur- 
rent and low power factor as in the open magnetic cir- 
cuit transformer. It will also be noticed that the mag- 
netizing current varies directly with the magnetic den- 
sity, and approximately with the air gap, inversely 
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FIGURE 78 


with the number of turns per phase per pole and in- 
versely with the number of phases. 

Hence the air gap of an induction motor must be 
small for high power factor. The energy component of 
the current varies with the core loss and the friction. 

Connect wattmeters, voltmeters and ammeters into 
motor circuit and apply normal electormotive force, 
allowing the motor to run unloaded at nearly synchron- 
ous speed, and observe the instrument readings. Re- 
duce the voltage by steps to zero and plot the results as 
in Figure 78. 

Record the percentage of the exciting current to the 
full load current. This percentage will vary from 25 
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per cent. to 50 per cent. depending on the size and 
design of the motor. Measure and record also the max- 
imum, minimum and average air gap of the motor with 
belt under normal tension. 


FRICTION. 


The energy component of the current includes not 
only the core loss component, but an energy component 
necessary to overcome friction. By reducing the impres- 
sed voltage, the density becomes small, the core loss neg- 
legible, and the pnwer supplied to the motor at a given 
speed is practically the friction reading. The watts 
curve in Figure 78 is almost a straight line for low ex- 
citation, due to the fact that friction is then the chief con- 
sumer of power. Produce the curve horizontally until 
it cuts the axis of vy. The power then represented, is 
very approximately the friction. 


IMPEDANCE. 


By impedance is meant the stationary impedance of 
the motor. 

It includes the resistance and reactance of both stator 
and rotor. Block the rotor and pass current of the 
proper frequency through the motor field up to full load 
current, observing the pressures required. The ratio of 


he ple ae 


oi Le 7 ‘ 
E. ieanaeet 


a 


4e “ eo 0 see (ae 798 be 4 ae 
Velts 


FIGURE 79 

















volts to amperes will give the impedance. A voltmeter 
may be included in the circuit as a check on the copper 
loss, since the iron loss is small with low impressed 
volts. Ifthe motor is of the squirrel cage type, there 
will be but one stationary impedance. When the rotor 
contains a variable starting resistance, the impedance 
should be taken both with it in series and with it short 
circuited. Plot curves as in Figure 79. 


STARTING TORQUE. 


The starting — of an induction motor is 
th = ri, where / is the number of phases, 
° 4a NZ? 
g the number of poles. 7 the effective resistance of the 
rotor circuit reduced to the primary, and 7 the total im- 
pedance. £ is the electromotive force per phase. 
The torque can be conveniently stated as: 


Torque in pounds at one foot radius= 
No poles No phases x (volts per phase)’ x 
(effective resistance)” 
§88 — i 
Cycles (total impedance)? 
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The starting torque therefore varies directly with the 
number of poles, the number of phases, the volts per 
phase, and as the effective resistance of the secondary 
circuit; inversely as the frequency and the square of 
the impedance. The condition for maximum torque at 
starting is given when the rotor resistance 7, in series 
with the resistance 7, of the rotor winding is 

1 =VAr2?+ (x, x,)?% (See Steinmetz page 252) 

Place a brake on the pulley of the motor. Apply an 
electromotive force to the field of the motor and balance 
the turning moment by means of weights. Proper cor- 
rection should be made for the friction in the bearings 
of the motor, which tend to act with the weights. The 
weight of the brake arm must also be balanced or 
allowed for. 

It may not be possible in certain designs of squirrel 
cage motors or in motors containing little resistance in 
the rotor circuit, to apply safely full voltage with the 
armature blocked. In such cases it will suffice to reduce 
the applied voltage and finally to correct the torque to 
normal voltage in the ratio (normal volts)’ (applied 
volts)? 
| | 
Volts | Amperes | Torque at Torque at one| Loraue at one| 


: : foot radius at | Position 
; acest ;| 
ea a | eT foot radius normal volts | 
| 


> 
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The stationary torque will vary with the position of 
the rotor with respect to the field. In some motors a 
dead point may be found. To avoid this the rotor slots 
are usually an odd number and incommensurate with 
the stator slots. In small motors, also, the conductors 
are sometimes ‘‘spiraled,’’ especially in fan motors to 
avoid ‘‘dead points.’’ ‘The starting torque should there- 
fore be observed for several different positions of rotor 
slot to stator slot. 

Take a second set of readings with the starting resist- 
ance in, if there is one, and plot as in Figure 8o. 
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FIGURE 80 


LOAD AND EFFICIENCY TESTS. 


Load and efficiency tests may be accurately taken by 


the brake method. ‘This is usually most satisfactory for 
accurate results. The ‘‘stray power’’ method using a 
rated generator is sometimes convenient and may be 
made to yield accurate results. In this method the 
motor is belted to a direct current generator and its load 
is varied by means of a motor rheostat placed in the 
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armature circuit, the generator field being kept ccnstant 
and separately excited. To obtain the total load on the 
motor then, we must add to the output of the generator 
the following losses of the latter. 

The C?R of the armature, core loss, bearing friction 
due to the weight of the armature, and also due to the 
tension of the belt. The variation in speed from no load 
to break down is usually about from 10 to 20 per 
cent. At the conclusion of the test, the leads of the .in- 
duction motor are disconnected from the mains and it is 
then driven by the direct current machine, which is pun 
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asamotor. ‘The field excitation of the direct current 
machine is kept at the same value as during the load test 
and the speed varied between the required limits by ad- 
justing the voltage of the armature. Readings are then 
taken of volts and amperes input to the motor and a 
curve plotted showing the power required to drive the 
combination at several speeds. ‘This is called the ‘‘belt 
on’’ curve. (See Figure 81.) 


STRAY POWER CURVES. 

The belt is then thrown off and similar readings taken 
at the same field excitation to find the power required to 
drive the direct current machine when running light at 
the required speed. 

A curve of these results is plotted as the ‘‘belt off’ 
curve. ‘These are shown in Figure 81. 

Let W, = watts required to drive the direct current 
machine running free as obtained from the ‘‘belt off’’ 
curve. 

W, = watts required to drive combination of direct 
current machine and induction motor as given by ‘‘belt 
on’’ curve, 

L = core loss in direct current machine. 

F = friction of direct current machine running light. 

/, = friction of induction motor running light. 

jf = friction of direct current machine due to belt 
tension. 

J, = friction of induction motor due to belt tension. 
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Then from the ‘‘belt off’’ curve we have 

W, = L + F (1) and from the ‘‘belt on’’ curve 

W,=L+F+ Rh t+ftf2) 

Subtracting (1) from (2) we get 

Oe = LI TAS, 
or W,— W,—F, =f + A (3) 

There is no accurate way of determining the relative 
values of fand f. As the machines are usually of the 
same capacity with bearings designed accordingly, it is 
a very close approximation to assume f= f, in which 
case we have 

for f' = %.(W, = W,— F) (4) 

The friction running light from the induction motor, 
or F,, has been previously determined by wattmeter 
measurement, the impressed voltage being gradually re- 
duced until the induction motor core loss approaches 
zero. All of the quantities in the right hand member of 
equation (4) being then known, /is readily obtained and 
is added to W, to give the total stray power. A curve 
showing the variation of this stray power with speed is 
then plotted and the value at any required speed can 
thus be obtained. 

Finally if C= amperes load on the generator, E = its 
terminal volts and R = the resistance of its armature 
we have 

Counter torque = W,+ / + CR and for the lotal 
load on the induction motor 

W=CE+ CR+(W,4+S) 
or W= CE + C’-R + S where S is the stray power. 
The readings may be taken in the following log: 


j | 
| Amperes| D.C. Machine | 








Volts | Amperes | " Field ee 
Armature | Armature | (Constant) | feasts | R. P. M. 
| cE. | CR | | 
| | 
Induction Motor 
Kilowatt | Horsepower Per se | Power 
output output ee Agron ee | factor 
; mate : 
| | efficiency | efficiency 





Plot the above results as in Figure 82. Running tor- 
que is always found from the formula 

7 33,000 X H.P 

a7 X R. P.M. 
TORQUE, SPEED CURVES. 

The theory and plotting of these curves will be found 
in Steinmetz Elements, pages 274 and 275, and also in 
the ‘‘Phenomena,”’ page 267. 

They are taken by means of the stray power method 
as in the case of the load curves, or preferably by means 
of the brake method, if possible. 
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It may be impractical to apply full voltage to the 
motor. In this case, reduce the voltage and correct the 


Tndactign Meter Curves; 
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FIGURE 82 


torque in the ratio of the squares of the voltages. Also 
the test should be taken with all starting resistance out. 
Record the results as follows: 


D. C. Generator | 











. | Amperes | ————————— ’ ’ 
Volts Amperes fie a. Speed 
constant C8 C?R Pp 
Induction Motor 
— a= a 
i Revolu- | 
Kilowatt Horse , P 
r tions per er 
output power caieaiee aa. Volts Current 
Torque | syn- 
chron- 
ous 





Plot the amperes aud torque as in Figure 83, the tor- 
que being that at one foot radius. 
33,000 X H. P. 
a2 x R. P.M. 
A better way to plot torque is in terms of synchron- 
ous watts. This may be derived trom the watts output 
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1—S where S is the 
slip. Then plot curves as shown in ‘‘Elements,’’ page 


by multiplying the latter by 1 | 


274. Plot also the torque, efficiency, power factor and 
amperes, 

An excellent check on the accuracy of a test is furn- 
ished by the ‘‘Heyland Diagram*’’ In fact, the dia- 
gram constructed from a few simple tests on the un- 
loaded motor gives sufficiently accurate results for most 
practical purposes. An example of the use of the dia- 
gram is given in the following for a one horsepower, 
three phase, four pole motor, wound for 220 volts. The 
tests were made and the curves drawn for me by O. S. 
More. 

The known values from which the diagram is con- 
structed are: 

1. Volts, amperes and watts input at no load. 

2. Volts, amperes and watts input with rotor locked. 

3. Resistance of the primary winding. 

The test on the motor at no load gave, 

Volts between lines..... .........cceee ceeeee 
PE TY os invicsis segere c6089. srreeienin 
PR iti isrindiiocn sunsticaiedwseiaisicia §3 2 
Power factor = 14.7 per cent. 


With the rotor locked the test gave 
Volts between lines = 105 
I AIG iciiasstersiesnstenscczecsimnnndl 6.52 
Watts: (botal)...........« Lundaiteiemnentie neal 2100 


The current for full voltage would therefore be 


6.52 X 220 13.7 amperes, and the total watts will 
105 


be, very nearly, 
13-7 X /3 X 220 X .592 = 3085. 

Referring now to Figure 84, draw the line AP and 
assume that it represents the direction of the primary 
impressed electromotive force. With A ascenter draw 
the quarter circle 2 P with any convenient radius. This 
radius is equal tn 100 per cent. on the power factor scale 
shown in the figure. A P Dis drawn perpendicular to 
A B. The power factor at no load 14.7 per cent; 
draw the point /, on the circle B P so that the per- 
pendicular distance from P, to d D = 14.7 divisions of 
the power factor scale. The line 4 P, gives the direc- 
tion of the no load current. Similarly live 4 P, gives 
the direction of the short circuit current. Assuming a 
convenient current scale these lines also represent the 
magnitudes as well as the directions of these currents. 
We then obtain two points £, and £, on the input cir- 
cle. It will usually be sufficiently accurate to draw a 
semicircle through these points and D from a center lo- 
cated on the line 4 D. More accurately on account of 
the resistance of the primary winding the center is on a 
line shifted from the line 4 D through an angle £. This 
angle is found as follows: 


53-2 ee 


Energy current at no load = 
220 X 1.73 


.14 am- 


peres. 


*Kine Methode zu Exprimentellen untersucherngen an Induitionsmotoren. 
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dl 
-95 — -14 
The resistance of the primary being 2.7 ohms, 
E_wv/ 3 X 2-7 X .94 
2 220 


Magnetizing current 7, = = .g4amperes. 


Sin = .02 


and & = 2° 18’ and the center of the circle is at C, the 
semicircle passing through the three points £,, £, and 
D. Draw £,D. Since the output is zero with rotor 
locked, this line is tangent to the output circle. There- 
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At any point JW of the line D F, draw a line NV M so 
that the angle V M D= angle DK,£. Let the dis- 
tance VV M represent 100 per cent. slip. We thus have 
scales for volts, primary amperes, per cent. power factor 
and slip. The scales for watts, secondary amperes, and 
pounds torque are derived as follows. 

£,is a point on the input circle, the perpendicular 
distance to AD being proportional to the watts input 
when the rotor is l6cked. But the watts required on short 
circuit were 3085. Hence thescale of watts is as shown. 


SCALES 
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FIGURE 84 


fore draw D C, at right angles to D £,. Its intersection 
with the line C C, gives C, the center of the output cir- 
cle D F, F, &. 

A point A on the torque circle may be located as 
follows: 

Let AD also represent phase volts, in this case 127 
volts. From this we find the scale of volts shown in the 
figure. The ohmic drop per phase in the stationary test is, 

2.7 X 13.7 = 37 volts. 

Lay off on line £, D the distance £, K = 37 voltsand 
the line DK represents the armature drop. A circle 
drawn through DX and £ gives the torque circle the 
ordinates of which give the torque. The ordinate at K 
gives the starting torque. 


The torque circle gives the output in synchronous 
watts or ia pounds torque at one foot radius as desired. 
The scale for synchronous watts is the same as the out- 
put or input watts already found. 

At 1800 revolutions per minute the speed at one foot 
radius is 2 X * X 30 = 188.4 feet per second. Torque 


at one foot = a= = 2.94 pounds per horsepower. 
188.4 


Hence 2.92 pounds torque = 746 synchronous watts 
and one pound = 255 synchronous watts. 
The secondary current scale may be found as follows: 
Secondary current = 
Primary current x total primary conductors 
‘total secondary conductors its 








x(: +2) am. 


where O = leakage coefficient wile we .06 in this 
AD 
core, and A = .96 (Heubach, page 302) 
Number primary slots = 36 
Number conductors per slot = 46 
Number of secondary conductors = 46 


Hence secondary current = primary current 
x 30 CH x 1.03 X .96 = 35.6 amperes. 
4 


We thus have the secondary scale of amperes. 

The total losses at no load = 53.2 watts, and in find 
ing the output, this value is always subtracted from the 
value found from the output circle. The line £, 2, is 
drawn parallel to AD and since & £, represents the 
total watts at no load the distance between the line 4) 
and line £, D, represents the constant losses. ‘This 
value is to be included in watts derived from the input 
circle but subtracted from the watts derived from the 
output and torque circles. 

The efficiencies, power factors, etc., for any load are 
then found for the one horsepower motor as follows: 

Assume the motor to be giving 850 watts brake out- 
put. The total watts delivered will be 850 + 53.2 = 
903.2 watts. 

Two points on the output circle /, and /, correspond 
to this output. Through these points draw lines from 
D and extend them until they intersect the input circle 
at £,and E,. The ordinate corresponding to £,= 1040 
watts and the efficiency is 87.6 per cent. Draw AF, 
extending it until it interests the power factor circle at 
P,. The perpendicular distance from ?, to dD = 90.5 
per cent. ’ 

The primary current for the same load ‘corresponds to 
AE, = three amperes. 

The line DZ, intersects the torque circle at A), and 
the synchronous watts are go6°or the pounds torque 
are 3.55. 

The line Dé, intersects 17 N at S, and the distance 17 
S, = 7.1 percent. slip, The chord from £ to £, is pro- 
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portional to the secondary current = 98 amperes. Sim- 
ilarly we obtain values of efficiency, power factor, torque, 
slip, primary and secondary current for the second point 
F,, from £,, P,, K,, S, and the chords AZ,, FE,,. 

By assuming various outputs the other values can be 
derived from the diagram and a*complete set of curves 
plotted. These are shown in Figure 85. 

In Figure 86 is shown the close agreement between 
the dotted curves obtained from actual brake tests and 
the full line curves obtained from the diagram. ‘The 
diagram assumes constant resistances of stator and rotor 





FIGURE 86 


equal to the values at full load. On account of temper- 
ature variations the resistances are not quite constant, 
thus causing a crossing of the curves at about the full 
load values. Load losses are not included in the dia- 
gram. ‘These weresmall in the case under consider- 
ation. 


‘TELEPHONE ADVERTISING. 

N the ad reproduced herewith, from the Atlanta, Ga., 
Journal, is a mighty good scheme to get some good 
advertising material and at the same time to intro- 

duce the telephone into five new homes. All it costs the 
company is the installation of five phones and the service 
for a year; then the investment begins to pay a direct 
return, for it is very unlikely that even one family out of 
the five will be’ willing to give up the phone after a ycar’s 
enjoyment of its many conveniences, but will continue 
its service at the regular rental. Incidentally it focuses 
the attention of every contestant and his or her friends 
upon the telephone, leads them to consider its advantages 
and reminds tham, the more they think about it, how 
necessary it is to the business and social life of today. 
FIVE’ TELEPHONES FREE. 


We will install a telephone connected by direct line with our 


exchange, and furnish unlimited residence telephone service, 
free for one year, to the five persons residing within the limits of 
our Atlanta exchange who send us, in writing, on or before Jan- 
uary I, 1906, the best reasons why a Bell telephone should be in 
every residence. 

This contest is open to everybody except employees of the 


_company. 


Reasons must be written on one side of the paper only and 
must be limited to 100 words. 

A person may enter as many reasons as he chooses. 

The contest will be decided by a committee of disinterested 
business men of Atlanta. 

Address ‘ Best Reasons Contest,” Traffic Department, Southern 
Bell Telephone Company, Atlanta, Ga.—From /inter’s Ink. 
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THE PLANT OF THE VANCOUVER POWER 
COMPANY LTD. 


BY WYNN MEREDITH. - 
PAPER NO. 2. 


N designing the Vancouver Power Company’s instal- 
| lation, the present demand for electric power, as 
well as the natural annual increase as shown by 

the records of the old station, was considered. Accord- 
ingly, it was decided to install the initial equipment for 
gooo horsepower in three units. Convenience of hand- 
ling and independent unit operation favored separate 
pipe lines. Each unit consists of one revolving field en- 
gine type 200 revolutions per minute, three phase, 2300- 
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Spatter water from the wheels is caught in a housing 
pocket and passed through the hollow shaft and also 
through the oil cellar of the bearings. The rotating 
element, including shaft, wheels and field weighs 80,000 
pounds. The water circulation system has proved of 
great value in maintaining cool bearings. 

Exciting current is provided by means of either one 
of two direct connected water wheel driven generators, 
coupled to an induction moter, taking current from the 
main bus bars. The motor rot only insures exciting 
current in the event of wheel trouble, but serves as a 
governor absorbing as a generator the power of the 
wheel in excess of that required by the exciter. 
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NORTH ARM OF BURRARD INLET 


volt Westinghouse generator, and two Pelton water 
wheels, one on either end of theshaft, taking water from 
a single pipe through a Y connection and two deflecting 
needle nozzles, one to each wheel; the shaft bearings and 
bed-plate being furnished by the water wheel makers. 
The needles are adjustable by hand to suit the maximum 
fluctuation of load and the nozzles deflected by type Q 
Lombard governors. 

The revolving fields were especially designed and con- 
structed to withstand a runaway speed which might 
accidentally reach 175 per cent. or more. The hollow 
forged steel shaft carries the rotor centrally between the 
bearings, making a perfectly symmetrical arrangement 
and loading the two bearings equally. 


The equipment is housed in a plain massive granite 
building, forty feet in width and 160 feet in length, 
located just above high tide. As the granite bluffs ex- 
tend almost vertically from the water edge, it was neces- 
sary to excavate a sort of shelf, not only for the present 
building, but for such future extensions as may be nec- 
essary to house the apparatus for an ultimate capacity 
of 30,000 to 40,000 horsepower. Much of the excavated 
rock was landed directly in the water by the force of the 
blasts, the water immediately in front of the works being 
over 600 feet in depth. 

Foundations are provided for the addition of a fourth 
unit of similar size and design, beyond this only excava- 
tion for power house extension has been provided. jy 
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ENERAL VIEW OF °LANT 


TRANSFORMER BUILDING 





GENERATING STATION 





OF ELECTRICITY, POWER AND GAS. 





INTERIOR VIEW OF GENERATING STATION 





POWEP HOUSE UNDER CONSTRUCTION 


RAMSHORN SWITCHES 
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DETAILS OF HIGH POTENTIAL AIR BREAK SWITCH 
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METAL PIN 


is probable that further additions will consist of 6000 


-horsepower units or larger 


The switchboard is located upon a raised platform at 
one end of the building, affording the operator a com- 
plete view of the main floor. The board is of the usual 
construction, equipped with Tirrill regulators, a full set 
of indicating and recording instruments and automatic 
oil switches. ‘Two sets of bus bars are provided, one for 
the constant lighting load and one for the variable rail- 
way and power service. Two single throw swi‘ches are 
used in place of the usual double throw switch, one con- 
nected to each set of bus bars. This permits of trans- 
fering a generator from one bus to the other or feeding 
them in parallel without opening the circuit, thus pro- 
viding great flexibility and insuring smooth service. 

In a concrete building on a small flat just above and 
back of the power house is installed the step-up trans- 
formers, high potential switches and lightning arresters. 
There are three sets of three 550-kilowatt air blast, delta 
connected, transformers, raising the voltage to 23,000 
for transmission. ‘The low potential side of these trans- 
formers is controlled by switches located on the main 
switchboard in the power house. The high potential 
side may be connected to either or both of two sets of 
bus bars and the four transmission circuits may in the 
same way be connected to either or both sets of buses. 

The many switch2s required for this multiplicity of 
nnections are of special design, made at the company’s 
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VIEW ON THE TRANSMISSION LINE 


works, and are perhaps of more than passing interest. 
They are of the bayonet air break type, and contain no 
oil. When a switch is closed the bayonet compresses a 
spring behind a piston which furnishes a slight blast of 
air at the precise moment the bayonet is withdrawn, 
thus blowing out the arc before any considerable me- 
talic vapor is formed. The arc appears to be about one 
and one-fourth inches in length when breaking a 2000- 
kilowatt 23,000-volt circuit. Westinghouse low equiva- 
lent lightning arresters are connected to each line, 
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ANCHORAGE FOR BARNET CROSSING CABLE SADDLE ON TOWERS 





ANCHORAGE INSULATION ON LONG SPAN ONE OF THE ROTARIES 





GENERAL VIEW OF BARNET CROSSING BACK OF RAILWAY SWITCHBOARD 
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VANCOUVER SUBSTATION 


which is also provided with an ampere meter and a 
potential tell-tale. 

Immediately outside of the transformer building there 
is inserted in each line a set of ram’s horn emergency 
switches, which are operated from either in or outside 
points. 

The double forty-five foot pole line carries four three 
phase, No. 2 B. & S. gauge, medium drawn, copper cir- 
cuits, two on each line. The wires are supported on 
nine-inch umbrella type Locke glass insulators, mounted 
On a special metal pin. At corners and points of extra 
strain the insulators are provided with a cast iron cap 
cem:nted on. The clearing of the right of way through 
the extremely large timber of the dense forest, character- 
istic of this locality, was an expensive piece of work not 
usually met with in transmission line construction. For 
100 feet in width the right of way was slashed, the brush 
and tops being burned and the immense logs rolled to 
either side. Outside of the 100 foot line all trees that 
might reach the line in falling, and there were many of 
them over 200 feet in height, were cut. The’ line from 
the power house to the Barnet crossing is. built over a 
rough mountainous country, where wagon roads are im- 
possible. Fortunately, there was found magnificent 
cedar growing on or near the right of way, from which 
all poles were cut. The cost of clearing alone amounted 
to $860.00 per mile. 


At Barnet the lines cross a navigable arm of the har- 
bor. The distance between supports is 2750 feet and the 
conductors are 150 feet above high tide at the lowest 
point. Twelve, seven strand nine-sixteenth-inch gal- 
vanized plow steel cables are used as conductors. High 
ground on the north shore and twin towers on the south 
shore form the supports of the doubly insulated saddles 
holding the cables. Each cable is anchored to eye bolts 
at either end. These are sulphured in solid?rock on the 
north e:.d and secured to a concrete monolith at the 





BACK VIEW OF LIGHTING SWITCHBOARD, VANCOUVER SUBSTATION 








TRANSFORMERS AT VANCOUVER SUBSTATION 


south end. Anchorage insulation for each cable is 
secured by means of a series of thirty-two of the nine- 
inch, glass, line insulators, which are provided with 
cemented iron caps and supported by metal pins held in 
a double angle iron frame. The insulators are mounted 
in pairs, the cable passing between them. The strain is 
transmitted to the insulators by means of a clamp on the 
cable behind an equalizing bar, which transmits the 
strain to an insulator on either side, equally distant from 
the cable, by means of two U bolts having a curve of 
slightly greater radius than the neck of the iron insula- 
torcap. This design permits the use of ordinary line 
insulators for almost any span, and it is worthy of note 
that any insulator can be replaced quickly and without 
difficulty. 
From Barnet the line is constructed along the highway 
almost due west nine miles to Vancouver. Three milks 
from Barnet one line.runs south to the Burnaby substa- 
tion, located on the tramway connecting the city of New 
Westminister with Vancouver, and thence along tke 
railroad right of way to Vancouver, forming a loop. In 
this way the Vancouver and: Burnaby substations are 
served by two independent pole lines and four circuits. 
A four mile branch line from Burnaby to a substation 
in New Westminister supplies the municipally owned, 
distributing lines with current for both incandescent and 
From Vancouver a branch line extends 


street arcs. 
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seventeen miles to the delta of the Frasier River, where 
another substation is located that supplies current for 
the Lulu Island electric road and lighting and power 
service for Stevetown where the large salmon canneries 
are located. All substations are of steel and masonry 
construction, designed for small fire hazard and low 
depreciation. 

Transmission lines are all equipped with ram’s horn 
disconnecting switches, located just outside of the build- 
ings and arranged for operation from the inside. Flexi- 
bility of connections is cbtained by means of a set of 
single pole automatic air blast switches in each station, 
which permits of any combination of circuits being made. 
From these switches two sets of high potential bus bars 
provided with low equivalent lightning arresters, are 
carried to the step-down transformers, which are all of 
the air blast type. 

The Vancouver substation is located on Westminister 
Avenue, one of the principal streets of the city ard is a 
fine, substantial building 60x120, with large plate glass 
windows facing the avenue. In addition to the base- 
ment and main floor, there is a steel and concrete flcored 
gallery, eighteen feet wide on the front and both sides. 
The air blast switches occupy the front portion of the 
gallery and the lightning arresters and transformer 
switches are located on one side the railway switchboard 
being on the other. Spiral stairs give ready access to 
the gallery on either side. The open space in the mid- 
dle is reserved for rotary converters, and is provided 
with a hand operated bridge crane traveling the length 
of the building. 

Railway current is provided by means of two 500-kilo- 
watt and one 1000-kilowatt rotary converters, with 
their complement of transformers, regulators and switch- 
board. Each rotary is provided with a direct connected 
induction starting motor and a direct current rheostatic 
starting equipment. The switchboard contains both 
alternating current and direct current rotary pazels, a 
totalizirg panel and feeder panels. 

The lighting and power service in Vancouver is sup- 
plied by means of eight 500-kilowatt step-down trans- 
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VANCOUVER SUBSTATION FROM GALLERY 
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formers, ‘‘Scott connected’’ for two phase, 2300 volts. 
Current from these transformers is taken through a six- 
teen panel switchboard, provided with a full complement 
of instruments and switches. The single phase feeder 
circuits are each provided with a double throw oil switch 
for connection to either phase for balancing purposes, a 
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ONE OF THE WATER WHEEL RUNNERS 


time limit controlled oil circuit breaker and independent 
regulators. Recording voltmeters are used on each 
feeder, taking current from a pair of pressure wires con- 
nected at the center of distribution. 

The first generator was started, and current delivered, 
December 19, 1893, water for the wheels being obtained 
from Trout Lake. The tunnel was completed and water 
delivered through it June 10, 1905. Commercial ser- 
vice has been given since the first unit was started, only 
one interruption having been noted to date, and that 
was caused by one of the large wood rats, which are 
found in this locality, having attempted to build a nest 
between two of the anchorage insulators at the Barnet 
crossing. The iron caps used on the insulators were 
partially fused, but prevented any injury to the cable. 
A few moments only were required in which to discon- 
nect both ends of this line when service was resumed 
over the three remaining circuits. From this experi- 
ence it would seem that rats and similar animals will 
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have to be counted a menace to electrical transmission 
lines, as well as birds. 

Simplicity and durability were the chief factors con- 
sidered during the design and construction of the plant. 
Its operation to date has demonstrated that ina large 
measure both have been attained to perhaps a greater 
extent than has been usual on the Pacific Coast. 

The principal contractors connected with the under- 
taking were: Ironsides, Rannie & Campbell, Tunnel; 
Westinghouse Electric and Manufacturing Company, elec- 
trical equipment; Pelton Water Wheel Company, water 
wheels; Lombard Governor Company, governors; Van- 
couver Engineering Works, pipe lines and head gates; 
Jno. Martin & Co., insulators; Canadian Rand Drill 
Company, air drills; Geo. Leyner Company, air com- 
pressors; in addition to which a great many contracts 
were placed with local firms for the smaller machinery, 
supplies, etc. The steel towers and cables used at the 
Barnet crossing were made in England and brought out 
via China. 

For the complete study, design, execution and man- 
agement of the undertaking the official staff was exceed- 
ingly small. J. Buntzen, general manager; Wynn Mere- 
dith, consulting engineer; R. H. Sperling, engineer rep- 
resenting the British Columbia Electric Railway Com- 
pany’s interests; H. M. Burnwell, engineer in charge of 
dams and pipe lines; E. B. Hermon, engineer in charge 
of tunnel; M. C. McKay, engineer in charge of power 
house. 

To the general manager and the engineers the writer 
wishes to express his appreciation of those qualities 
which made it possible to complete and put into success- 
ful operation such a large undertaking in so shorta period. 


* 


TELEPHONES] IN CABOOSES. 


N order to doubly safeguard traffic on the Oregon 
Railroad and Navigation Company’s line, a system 

_ of telephones will be established all over the line in 
connection with the telegraphic communication. 

E. A. Klippel, superintendent of telegraph, is super- 
vising the installation of the telephones; and the 
work will be completed as rapidly as possible. Tele- 
phone instruments and induction coils will be 
installed in each telegraph office along the line, 
and cabooses will be equipped with telephone 
instruments. When the telegraph line gets out 
of order between stations, or when a train meets 
with an accident or delay, a wire can immedi- 
ately be attached from the caboose to the tele- 
graph wire and communication established 
between the train, no matter where it is, and the 
nearest telegraph office. 

In this way orders can be sent to conductors 
while on the road between statiozs, and many 
costly and annoying delays avoided. 

It will require about one hundred phones for 
offices and a like number for cabooses to equip 
the entire system, and the cost will be consider- 
able. 
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THE EVOLUTION AND DEVELOPMENT OF THE STEAM 
LOCOMOTIVE AS EVIDENCED BY THE EXHIBITS 
IN THE TRANSPORTATION BUILDING AT 
THE ST. LOUIS WORLD’S FAIR.* 


BY WILLIAM A. DOBLE. 
PART It. 


It is a 3-cylinder, 12-wheeled, 4-coupled compound 
express locomotive built for the Prussian State Railway 
and exhibited by its builders, Henschel & Son, of Cassel, 
Germany. This machine represents the latest develop- 
ment of a heavy high-speed locomotive in Germany, and 
was designed with much care in every detail. 
sive speeds obtained on the 
line with clectric cars have caused the loco- 
motive designers in Germany to put for- 
ward every effort for obtaining a steam 


The exces- 
Jerlin-Zossen 


locomotive which would be able to rival the 
electric, both in speed and capacity, and this 
engine is the result from the works of 
Henschel & Son. While there was not time 
for a thorough test before shipping it to St. 
Louis, on the trials made this engine drew 
a train weighing 180 tons at a speed of 
eighty-one miles per hour. 

The odd exterior appearance, as shown in 
the illustration, caused much comment and 
speculation from visitors at the exposition, 
particularly those not familiar with train 
resistances. The whole machine above the 
running board, including the tender, was 
inclosed in a continuous steel housing, which 
is tapered to a wedge-shape at the front 
end. The enormous amount of resistance 
caused by the air at very high speeds, which 
is one of the largest resistances to be over- 
come by the locomotive under ordinary 
circumstances, has been recognized by the 
designers, and this housing, with its con- 
tinuous smooth sides and top and pointed 
end, offering but little chance for the air 
to obtain a hold, is expected to reduce this 
resistance by a large percentage. 

The application of the housing made it 
necessary to place the engineer in front of 
the boiler, where he could have a clear view 
ahead. Inasmuch as there is a continuous 
enclosed passage from the engineer's cab to 
the rear of the tender and into the train, 
and there are two firemen employed, one working at a 
time, the usual objections to having the engineer alone in 
his cab do not hold in this case. The passageways are 
lighted by a number of windows, and in front there are 
four, of large double plate glass, which in addition to two 
on either side, make this compartment very light and 
give an excellent view of the track ahead. 

The three cylinders are arranged with the high-pres- 
sure in the center line between the frames and connected 


«A paper read before the Pacific Coast Railway Club, San Francisco, Cal., 
September 16, 1905. 
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to a cranked front axle, and the two low-pressure outside 
the frames connected to pins on the rear drivers. The 
two low-pressure pistons work together at an angle of 
90 degrees to the high-pressure crank. This arrangement 
was used to prevent any tendency of unbalanced recipro- 
cating parts to cause the locomotive to revolve around a 
verticle axis or to “nose” as this motion is called in Amer- 
ican railroad parlance, and which might prove dangerous 
in operating at high speeds. All three cylinders are 
205%-in. diameter by 247-in. stroke. 

There are many interesting features embodied in the 
design of this locomotive, but lack of time prevents men- 


’ 


FIRST EIGHT-WHEELED COUPLED LOCOMOTIVE, WINANS, 1844 


‘BUFFALO,’ 


tioning them. The engine weighs in working order &5 
tons, 32 tons being on the 865<-in. drivers. 

A remarkable locomotive, both in design and work- 
manship, built by the Elsaessische Maschinenbau-Gesell- 
shaft at its Belfort works in France, was exhibited by the 
Pennsylvania Railroad Company. This locomotive shown 
in Figure 66 is a four-cylinder balanced compound of the 
De Glehn type and was purchased by the. Pennsylvania 
Railroad as an example of the latest and highest type used 
on French railways in fast passenger service. “The repu- 
tation of this type of engine for power and economy is 
well known, and the opportunity to study the construction 
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In operating compound the steam is ad- 
mitted to the high-pressure steam-chest 
through a steam-pipe outside the boiler and 
exhausts into a receiver consisting of a 
short pipe outside the frame which con- 
nects to a cylinder chamber forming part 
of the low-pressure steam-chest. The final 
exhaust is through an exkaust-pipe below 


i 
i 


the stack, having an adjustable opening 
which is controlled from the cab. Inside 
the cylindrical chamber of the low-pressure 
steam-chest is a rotating valve, in the form 
of a bushing, which is operated from the cab 





by air pressure. By rotating this valve 
through 90 degrees it allows the high-pres- 
sure cylinder to exhaust directly to the 
atmosphere. An auxiliary throttle in the 
cab will allow live steam to enter the low- 
pressure cylinder, thus making it possible 
to operate the locomotive in four different 
ways 





either pair of cylinders working 
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simple, both pairs of cylinders working 


+ 


simple, or both cylinders working together 
in compound. This engine weighs 1060,- 
000 Ibs., of which 79,500 Ibs. is on the 
&0-in. drivers. Its tractive effort is 16,900 
ibs. when working compound. 

Figures 67 and 68 illustrate two other 
types of locomotives from the Belfort 
Works. The smooth and clean-cut exterior 





finish of these foreign locomotives is par- 
ticularly noticeable. Their working parts 
are generally lighter than on our locomo- 


tives, as the railroads abroad are not nearly 
FIGURE 48. ‘“‘MOUNT CLARE,” FIRST LOCOMOTIVE BUILT BY THE B & O. R. R., MURRAY, 1845 as rough or curved as in this country, and 





from the actual locomotive was taken ad- Bic Ag od *- i Oe 
vantage of by mechanical engineers to a wy.5 
great extent throughout the exposition. 
The high-pressure cylinders on the en- 
gine are outside the frames and connected 
to the rear drivers, while the low-pressure 
cylinders are located inside the frame in 
the same horizontal plane and connected to 
the front axle, which is cranked. ‘This lo- 
cation is not a particular feature of the 
design as it is sometimes reversed when the 
low-pressure cylinders are too large to go 
between the frames conveniently. The out- 
side cylinders are set back of those inside, 
giving nearly the same length main rod in 
both cases. Each cylinder has a separate 
valve, those for the high-pressure being 
balanced slide-valves, while unbalanced 
slide-valves are used with the low-pressure 
cylinders. These valves are driven by 
separate gears although both are controlled 


anions 





by the same reversing gear. FIGURE 49. “CAMEL BACK,”’ FIRST OF ITS TYPE, WINANS, 1848 
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therefore the locomotives are not taxed as much as ours. 
A disadvantage of these foreign engines is that most of 
their working parts are rather inaccessible, thus, neces- 
sarily increasing the cost of maintenance, and making it 
difficult to make repairs when an accident occurs on the 
road. Being lighter, the foreign engines will not stand 
up under hard uSage as well as ours. 

Figure 69 shows a four-cylinder balanced compound, 
Atlantic type, passenger locomotive built for the Prussian 
State Railway by the Hanover Locomotive Works. This 
locomotive was of particular interest to American railroad 
men for the reason that it uses superheated 
steam, being the only engine on exhibition 
that contained a superheater. The locomo- 
tive was also much admired for its hand- 
some lines and very light-weight recipro- 
cating parts. 

The Von Borries system of compounding 
with which this locomotive was equipped 
differs from the De Glehn just described, in 
that the four cylinders are set in a line in 
the same horizontal plane and all connected 
to the front driver. The high-pressure cyl- 
inders are inside the frames and controlled 
by a piston-valve, while the low-pressure 
are outside and controlled by a balanced 
slide-valve. The inside cylinders connect 
to a cranked axle in the same manner as the 
De Glehn. In this engine both valves on 
the one side are actuated by the same valve- 
gear of the Hensinger-Walschaert type. 
There is but one eccentric connected to a 
single link, but the stem of each valve is 
coupled to an advance lever, which receives 
its motion from the cross-head of the corre- 
sponding piston. For the outside valve the 
link motion is transferred by a rod with 
levers of different length which are so pro- 
portioned that the ratio of steam admission 
is constant in both forward and backward 
gear. 

The super-heater used was of the Pielock 
type, wnich has been in use abroad for some 
time with gratifying results. 

In Figure 70 is shown a simple consoli- 
dation locomotive built for the Southern 
Pacific Company. This engine is slightly 
smaller, but of a very similar design to the consolidation 
locomotive of the New York Central. It has 22x30-in. 
cylinders, which, combined with its smaller drivers, 
‘57-in. diameter, gives it nearly as much tractive force 
as the larger engine. Its weight is 207,340 lbs., of which 
184,500 lbs. is on the drivers. Its tractive power is 40,- 
800 Ibs. The locomotive has a Vanderbilt tender holding 
7,000 gals. of water and 14 tons of coal. 

Figure 71 shows a simple consolidation locomotive 
built for the Delaware, Lackawanna & Western Rail- 
road—the only one on exhibition built for burning hard 


FIGURE 50. 
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coal. The fire-box being wide, 108% inches, makes it 
necessary to place the cab in the center of the boiler and 
to have an auxiliary cab at the rear for the fireman. While 
it is possible to enter the main cab from the rear along 
a running board on the fire-box, it is rather difficult, and 
the usual entrance is through the front door. The dome 
on this engine is far forward, ahead of the cab. Some 
designs have the dome in the center of the cab in about 
the usual location. The bell and auxiliary dome are back 
of the cab on the fire-box. Both injectors, air pump, and 
in fact all appliances needing attention are on the engi- 





““DRAGON,”’ FIRST LOCOMOTIVE EQUIPPED WITH ROCKING GRATE, BALDWIN, 1848 


neer’s side of the boiler. The engine has a total weight 
of 191,500 lbs., with 171,700 lbs. on the 57-in. drivers, 
and a tractive effort of 32,200 lbs. 

Both of these engines were built by the Baldwin Loco- 
motive Works. 

Figure 72 shows a two-cylinder compound consoli- 
dation locomotive built for the Norfolk & Western Rail- 
road by the Baldwin Locomotive Works. This was the 
only example of a two-cylinder compound on exhibition 
and one of the few engines shown at St. Louis having a 


narrow fire-box. In this system of compounding the 
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FIGURE 51. ‘PIONEER,’ FIRST IN THE CUMBERLAND VALLEY, WILMARTH, 185! 


high-pressure cylinder is on the left side. 
Both cylinders have balanced slide-valves 
and very long valve-rods, passing through 
a bearing in the guide-yoke to the rocker- 
arm between the second and third pairs of 
drivers. The low-pressure piston has an 
extension piston-rod passing through the 
front cylinder-head which takes the weight 
from the bottom of the cylinder-bore. There 
is little difference in construction of the 
cylinders from a simple engine. The loco- 
motive weighs 186,000 Ibs., with 160,000 Ibs. 
on the 56-in. driving-wheel. Its tractive 
effort is 34,000 Ibs. operating compound. 
igure 73 illustrates a simple Pacific- 
type passenger locomotive exhibited by the 
Baldwin Locomotive Works and built for 
the Union Pacific Railroad. This was the 
heaviest passenger locomotive on exhibition 
and in many respects was the representa- 
tive passenger engine exhibited. In con- 
struction it is a good example of modern 
practice in a locomotive design for pulling 
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heavy passenger trains at high speed. ‘The 
boiler is 70 inches in diameter, of the 
straight type, and contains 245 flues 21%4-in. 
diameter and 20 feet long. These are the 
longest flues in any boiler on a passenger 
engine which was exhibited and are ex- 
ceeded in length only by those on the Mallet 
compound. A feature of this engine was 
the swing-motion controlling truck which is 
designed to give the greatest amount of 
flexibility to a long wheel-base locomotive. 
The engine weighs 222,520 lbs., of which 
141,290 lbs. was on the 77-in. driving- 
wheels. Its tractive effort is 28,100 Ibs. 

In Figure 74 is shown the simple Atlan- 
tic-type locomotive built by the American 
Locomotive Company for the Big Four 
Railway. This locomotive was located in 
the center of the Transportation building 
on a drum-driver turntable. The locomo- 
tive drivers rested on small rollers which 
were driven from electric motors located 
inside the table and thus revolved the driv- 
ers at a moderate speed. This motion, in 
combination with the revolving of the table, 
the working of four automatic semaphores 
set around the circumference, and the lighted 
electric headlight and classification lamps 
made a very striking exhibit, and one that 
was constantly the center of a large crowd. 

In construction, this locomotive differs a 
little from the others of the same type built 
by the same company. It has 20'4x26-in. 
cylinder piston-valves, 79-in.  driving- 
wheels with the Davis counterbalance and 
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“CAMEL,” FIRST OF ITS TYPE, HAYES, 1852 
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solution of many different problems which, 
at the time it was designed had not yet been 
attempted. 

Figure 76 shows a simple Mogul loco- ‘ 
motive built for the St. Louis and South- 
western Railway by the Rogers Locomotive 
Works. It was one of two standard-gauge 
Mogul-type engines that were exhibited. 
This style of wheel arrangement is being 
forced out of use very rapidly on the larger 
systems in freight service, because of the 
impossibility of putting the weight needed 
on three drivers, and in passenger service, 
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because the wide fire-box with large wheels 

forces the boiler up too high. The type is b 
= most satisfactory for use with light freight 
trains or heavy slow-spced passenger trains, 
a re and it is for that class of service that this 
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engine was built. 

The grate area of this locomotive was the 





smallest of any road engine exhibited, but ’ 
in other respects there was nothing unusual 
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FIGURE 53 ‘'MASON.”” EARLIEST EXAMPLE OF MASON TYPE, MASON, 1853 


in its construction. The engine weighs 
a trailing-wheel with inside journals. — It 
weighs 184,CCO ‘Ibs... with 100,000 Ibs. 
on the drivers, and has a tractive effort of 
22,100 lbs. 

In Figure 75 is shown the simple Prairie- 
type passenger locomotive built by the 
American Locomotive Company for the 
Lake Shore and Michigan Southern Rail- 
way. You will notice that this engine is 
equipped with a two-wheel front truck, a 
design which, despite its acknowledged ad- 
vantage of increased weight on the drivers, 
is not used as much as the four-wheeled 
truck. This is because the latter is con- 
sidered safer at high speeds on the ordinary 
American railway, which usually has sharp 
curves, and also because it is much easier 
on both the machine and the track under 
those conditions. However, on such rail- 
ways as the Lake Shore and Michigan 
Southern, which have but comparatively 
few curves, the design shown offers decided , 
advantages and that it has been successful 
is proved by the fact that this Company, 
after three years’ trial, has built and put into 
service many of the same general design. 
Comparing this engine with Union Pacific 
4-6-2 type, just shown, you will note that 
while the latter has 63% per cent of its 
weight on the drivers, this engine, while 
weighing but 190,200 lbs. total, has 142,700 
lbs. or 75 per cent of its total weight on the 
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drivers. 
In construction, this locomotive _ illus- 
trates very careful study and a successful 





FIGURE 54. ‘‘PERKINS,”’ FIRST HEAVY TEN-WHEEL LOCOMOTIVE, PERKINS, 1863 
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145,000 Ibs., of which 127,000 Ibs. is on the 61-in. drivers. especial advantage on roads having grades over 3 per 


Its tractive effort is 24,400 Ibs. cent, where its superiority over the direct-connected type 
‘ In Figure 77 is shown a simple narrow-gauge Mogul is acknowledged. 
locomotive, which was one of an order recently delivered The locomotive exhibited at St. Louis has three 12x 


15-in. cylinders and a 46-in. boiler with 11 

7, We : ’ =. f ft. flues. It is built on  center-bearing 
XN = “4 A = % pr F swiveled trucks, the locomotive frame with 
alee \ md f water and fuel resting on the trucks which 


are under each end, the entire weight being 
useful for adhesion, and distributed on 
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eight or twelve drivers ; this admits of using 
lighter rail and also allows its use on wood 
.rail when neccssity requires. The trucks 
with drive-wheels are free to swivel and 
vibrate independently of the locomotive 
frame, and thereby adjust themselves to 
curves and irregularities of the track with 
the least possible friction. 

The power is conveyed from the engines 
to the drive-wheels by means of a horizontal 
shaft, in sections, each section provided 
with a universal joint and expansion coup- 
lings, forming a flexible shaft, which is 
rigid in revolution, but flexible in all other 
directions. On this flexible shaft are steel 
pinions pressed and keyed on, which engage 
FIGURE 55 ‘‘PEPPERSAUCE,’’ FIRST MOUNTAIN CLIMBING LOCOMOTIVE. MARSH, 1863 the steel gear-rims, which are bolted to the 
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to the Kuishui Railway of Japan by the American Loco- right-hand drive-wheels of each track; the horizontal and 
motive Company. It is a good example of American  crank-shafts are connected by means of the universal 
practice as applied for foreign conditions. The gauge is couplings, which have proved reliable and efficient. 
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3 ft. 6 in., which gives it a very narrow fire-box of only The engines, all being on the right side, are firmly 
295¢-in. width. The tank has a peculiar 
wheel arrangement consisting of a four- 
wheel truck behind and a simple two-wheel 
truck ahead. The engine weighs 91,500 
lbs. with 78,000 Ibs. on the 54-in. drivers. 

Figure 78 shows the only large switching 
locomotive on exhibition. It is a six-wheel 
engine and was built for the Manufacturers’ 
Railway by the American Locomotive Com- 
pany. Being painted in bright colors, with 
nickel and polished parts, fancy striping, 
etc., it attracted considerable attention. It 
was located in connection with a large beer- 
car, the two forming the exhibit of the 
Anheuser-Busch Brewing Co. In construc- 
tion it is a good example of a strongly built 
switch engine for rough and heavy work. 
It weighs 143,000 Ibs., and has 20x26-in. 
cylinders with piston-valves. _The cab is 
set back further than is the practice on road 
cngines and is very roomy. The locomotive 
has a tractive power of 30,000 Ibs. 

igure 79 shows a Shay-geared locomo- FIGURE 56. ‘'B. & O. 600,” FIRST MOGUL, EXHIBITED AT CENTENNIAL, B. & O., 1876 
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tive, exhibited by the Lima Locomotive & Machine Com- fastened to the boiler in an upright position, which secures 
i pany. You are doubtless familiar with this type of loco- to the cylinders the least possible wear. The equilibrium 
motive as several are in use on the Mount Tamalpais is gained by setting the boiler to the left of the center 
Railway and logging roads throughout the state. It is of of the frame, thus giving the locomotive a perfect balance. 











84 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


The locomotive weighs, in working order, 130,000 lbs., 
and its tractive force is 33,830 lbs. 

Before passing to a review of the lessons to be learned 
by the locomotive exhibits at St. Louis, it is interesting 
to consider again the first locomotive, the automobile of 
Cugnot, and compare it with a steam automobile of mod- 
ern manufacture. In Figure 80 is shown the 1906 White 
automobile model, and when its efficient design is com- 
pared with the Gugnot machine of 1769, (Figure 6) we 
realize that there has been a remarkable progress in the 
development of locomotives that travel on ordinary roads 
as well as those that move on rails. 

The White machine shown in Figure 80 
has a 114-inch wheel-base and weighs 2,270 
ibs. The wheels are 34 inches in diameter 
aad the gauge is standard, 4 feet 81% inches. 
The frame of the running gear is made of 
wood strongly armored with sheet steel, 
thus making it resilient and pliable and at 
the same tine amply strong. The body is 
made of aluminum, which, aside from being 
fire proof, is more durable, lighter and takes 
a better finish than wood. 

The engine is a vertical compound steam 
engine with “D” slide-valves, fully encased 
and dust-proof. All parts of the engine, 
except the pistons and piston rods, run in an 
oil bath. Lubrication to the cylinders is by 
a force feed pump driven by a belt, and is 
entirely automatic, i. e., the oil feeds only 
when the engine runs. The drive is through 
a bevel-gear on the rear axle and is entirely 
encased and dust-proof. The engine bear- 
ings are ball-bearings throughout, as are 
also the running bearings, with the excep- 
tion of one on each side of the driving- 
gear on the rear axle. These are solid 
bearings, necessarily made so because of 
the necessity of having them adjustable, 
in order that the gear may be adjusted to 
the pinion. The axle is of nickel steel, 
and all parts throughout are of the very 
best material for the purpose, regardless 
of the expense of construction, as quality 
and efficiency are the prime consider- 
ations. 

An important feature of the car is the 
White steam generator, in which there is no water level 
and no hand regulation of the fire or water. The fire is 
regulated by a thermostat and the temperature is within 
3 degrees Centigrade of constant at all times regardless 
of the pressure. The temperature of the steam supplied 
to the engine is 800 degrees Fahrenheit. 

The generator is supplied with water through a water 
regulator operated by steam pressure, and as the tempera- 
ture is constant, the amount of pressure depends upon the 
specific volume in the generator. The generator con- 
sists of a set of single steel tubes, which are tested to 
3,000 Ibs. hydraulic pressure. 


FIGURE 57. “DIRECTOR GENERAL,’ 
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The life of this steam generator plant is estimated at 
10 times that of an ordinary boiler, and the cost of repairs 
and care is said to be not over one-tenth that of an 
ordinary boiler. The economy in fuel consumption 
owing to the highly superheated steam, which practically 
does away with the condensation in the engine, permits 
an expansion to 16 times the original volume before ex- 
hausting into the condenser. 

In the 1906 car there is an increased efficiency in the 
burner, giving perfect combustion without forced draft. 
In this car there is no steam exhaust, no. noise, no vibra- 





VAUCLAIN FOUR-CYLINDER COMPOUND, 1893 


tion, and it is said to be the lightest car on the market for 
its power and carrying capacity, thus making it much 
sasier on tires. The car will run on good roads at a speed 
of 50 miles an hour with five people. A speed of 74 
miles an hour has been attained with a White racing 
machine of the same type on a circular track—this being 
the world’s record for a circular track. 

Summing up the lessons to be learned by a study of the 
modern locomotives exhibited at St. Louis we find their 
predominating features characterized by the word “big- 
ness.” This is especially apparent in the large boilers, 
wide fire-boxes, and high pressures. The cause of this 
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increase in proportions is explained by the constant seek- ing the Baltimore & Ohio Mallet articulated com- 
ing for economy in transportation, and since larger en- pound, which is not a freight engine, strictly speak- 
ing, the. average was 194,633 pounds, 
total, with 171,437 pounds on the drivers. 
This shows an increase in the weight of 
passenger locomotives of over 51 per 
cent, total, and over 33 per cent on 
drivers in little more than a decade; 
and of over 54 per cent total, and 


A Se Pi oe 65 per cent on drivers of freight engines, 
—— es if we include the Mallet compound i 





or 46 per cent, total, and 54 per cent 
on drivers not including that locomo- 


FIGURE 58. SIMPLE ATLANTIC TYPE, B. & 0., AMERICAN LOCOMOTIVE COMPANY, !9C4 tive 
: vines can haul larger train loads with consequent saving These figures are indeed significant of the immense 


in expense for wages, the natural result has been the con- progress that has been made in the construction of the 

struction of larger and larger locomotives 
culminating in the giants exhibited at St. 

; Louis. Whether this increase is to continue 
can only be told by future accomplishments. 
Comparing the exhibits with those shown 
at the Chicago World’s Tair, some very 
interesting facts are brought out. At the 
Chicago Exposition, in 1893, the 21 passen- 
ger engines exhibited averaged 122,270 Ibs. 
total per locomotive, with an average of 
85,000 Ibs. on the drivers. The 18 freight 


engines averaged 133,061 lbs. per locomo- FIGURE 59. MALLET ARTICULATED COMPOUND, B. & O., AMERICAN LOCOMOTIVE“COMPANY, 1°04 





tive, with 111,133 pounds on the drivers. Compared steam locomotive, and when we think of the pioneers who, 
with these figures we find the fifteen passenger en- throughout the last century, have labored unfalteringly 
gines exhibited at St. Louis average 185,546 pounds, and frequently against great and discouraging odds to 
total, with 113,092 pounds on the drivers, while the make locomotion on land what it is to day, we do so 
thirteen freight engines averaged 205,392 pounds with a feeling of respectful and profound reverence, for 
total, with 183,980 pounds on the drivers. Exclud- truly they wrought better than they knew. 





FIGURE 60. MALLET COMPOUND AND STEPHENSON’S ‘‘ROCKET,”’ SEVENTY-FIVE YEARS OF LOCOMOTIVE CONSTRUCTION 







FIGURE 6! 









FIGURE 65. 
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TANDEM COMPOUND, SANTA FE TYPE A. T. & S. F.,. BALDWIN, 1904 





FIGURE 62. 





FIGURE 64. 


PRUSSIAN STATE RAILWAY, HENSCHEL, 1904 


THEEE-CYLINDER, TWELVE-WHEELED, FOUR-COUPLED, COMPOUND, 


FOUR-CYLINDER BALANCED COMPOUND ATLANTIC, A. T. & S. F., BALDWIN, 1904 





FIGURE 63. SIMPLE CONSOLIDATION, N. Y. CENTRAL, AMERICAN LOCOMOTIVE COMPANY, 1904 
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FOUR-CYLINDER BALANCED COMPOUND ATLANTIC, N. Y. CENTRAL, AMERICAN 
LOCOMOTIVE COMPANY, 1904 
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FIGURE 66. FIUR-CYLINDER BALANCED COMPOUND. DE GLEHN TYPE, 
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FIGURE 67. EXAMPLE OF FOREIGN LOCOMOTIVE FROM BELFORT WORKS; 
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FIGURE 68. EXAMPLE OF FOREIGN LOCOMOTIVE FROM BELFORT WORKS 








FIGURE 69. FOUR-CYLINDER BALANCED CCMPOUND, VAN BORRIES SYSTEM, 
ATLANTIC-PRUSSIAN STATE RAILWAY, HANOVER, 1904 





FIGURE 70, SIMPLE CONSOLIDATION, S. P., BALDWIN, 1904 








FIGURE 71. SIMPLE CONSOLIDATION, D, L, & W. BALDWIN, 1904 
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& W., BALDWIN, 1904 





FIGURE 73. SIMPLE PACIFIC, U. P., BALDWIN, 1904 





FIGURE 74. SIMPLE ATLANTIC, BIG FOUR, AMERICAN LOCOMOTIVE COMPANY, 1904 





FIGURE 75. SIMPLE PRAIRIE PASSENGER, L. S. & M. S,, AMERICAN LOCOMOTIVE COMPANY, 1904 
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FIGURE 76. SIMPLE MOGUL, ST. L. & S. W., ROGERS, 1904 
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FIGURE 77. SIMPLE NARROW-GAUGE MOGUL-JAPAN, AMERICAN LCCOMOTIVE COMPANY, 1S04 





FIGURE 78. SIX-WHEEL SWITCHING LOCOMOTIVE, MFGR'S RY., AMERICAN LOCCMOTIVE COMPANY, 1904 





FIGURE 79. SHAY GEARED LOCOMOTIVE, LIMA LOCOMOTIVE AND MACHINE COMPANY, 1904 1 
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FIGURE 80, WHITE AUTOMOBILE, 1906 MODEL 
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TECHNICAL EDUCATION OF THE TWENTIETH 
CENTURY.* 


HE foundation of a technical training consists of nature’s 
laws and phenomena, and as nature’s laws are fixed and 
inexorable, a student possessed of a knowledge of what 

has been, knows what will be, and it is this that forms the 
ground-work of the twentieth century system of education. But 
this is not all; it should go further; it should elevate the new 
generation to a higher plane than mere investigation; it should 
cultivate powers, a higher ideal and a struggle for genius, the 
divine, the creative. 

An education implies first, a student or scholar to be educated, 
second, a process or method by which the education is to be ac- 
quired, and third, an ulterior purpose or ultimate utilization of 
the education to some good aim and end. 

When the high school or seminary training is finished, several 
questions present themselves to a young person, among which 
are three, viz: (1) What shall I do or become? (2) Shall I attend 
school or become an apprentice? (3) Shall I enter the general or 
technical courses of instruction? The first question must be 
answered by the tastes, qualifications and opportunities possessed 
by the person. The second question is usually determined by 
the pecuniary limitation of the person. The third question de- 
pends upon the advantages to be secured or benefits to be derived, 
and is a subject for discussion under our topic. 

It is not a new subject, but there may be some new things in it, 
in the light of another’s experience. I am not an advocate of an 
extended general course in college as a condition precedent to 
technical training. 

I am no advocate of sixteen years of education before a man or 
woman becomes self-supporting. He or she is depending too 
long upon charity or is assuming a debt which he may never 
repay. It dwarfs the spirit of independence and self-reliance 
which the twentieth century needs so much. A young man who 
accepts his parents’ or relatives’ support to the age of twenty- 
four or twenty-six years has forfeited one of the heavenly attri- 
butes of human character, that of manly self-reliance. I would 
not expect great things of sucha young man. If not blessed 
with influential relatives or friends he must gain his experience 
and acquire a cliental. His married life is postponed and his 
ideal life shortened by a decade. 

In the earlier days of education, theories and laws were assumed 
by one school, and controverted by others. Fortunately, all this 
has been changed and modern methods of education are those 
where observation is cultivated and the reasoning faculties 
directed to explain the phenomena observed. This is the process 
of imparting information by directing the student in paths richly 
bordered with the fruits of wisdom. 

The difficulties are removed. The student, though in quest of 
exercise, has had everything done to lessen the labor. Those 
obstacles that give to the forest trail its glories, or to the moun- 
tain stream its power, have been removed and the Venetian canal 
has been substituted. 

What is the result? It is that all students have been to Venice; 
all have observed and been taught the same things. The original 
trend or natural taste of the child or youth has been limited to 
the banks of your canal. Your graduates are all alike. Genius 
has been dwarfed and freedom enslaved. 

We need to cultivate heroes whose spirits no conventionalities 
could restrain and who overcame and turned the tide of the 
world’s ignorance, prejudice and jealousies to the light and the 
truth. They are originators. They have visions unlike the 
average man. 

These limitations in education do not differ solely with the 
period, but they are greatly affected by the conditions and locali- 
ties. They are less marked in the smaller and outlying schools 
than of those in our great communities. 

*Abstract of Founder's Day Address, November 30, 1905, at the Thomas S. 


Clarkson Memorial School of Technology, Potsdam, N. Y., delivered by John 
assan Wait, M. C, K. (Cornell), LI,. B. (Harvard.) 
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In cities and our great universities located therein, the people 
forget that the sky overhead is not adamant or lignum. Their 
chief sources of knowledge are books. Much profitable learning 
comes from primitive life and from the discomforts of human ex- 
istence. A millenium of human comfort and conveniences is not 
healthful to intellectual progress nor to physical development. 

It is notorious that the strong men and women, those who pos- 
sess mental and physical superiority, in our schools, in business 
and in our industrial and professional occupations, are largely 
from the country. 

In the general courses the studies that you pursue are deter- 
mined, in the larger universities, by the students’ own election. 
The tendency is toward this plan. By it the student may take 
his collegiate course and at the same time pursue courses required 
in the professional classes. This will lead to the three years’ 
collegiate courses and is a step in the right direction, if the work 
of the student be directed or supervised. If he be required to 
elect his profession or business, and to take subjects prescribed or 
acknowledge to be advantageous in the vocation adopted, then 
it is, to my mind, most desirable. If the student be permitted to 
follow his own inclinations, which in four cases out of five will 
be those avenues of least effort, than the system is detrimental. 
The student may know less at graduation than at entrance. If 
he elect the elementary subjects in the various departments, 
acquire what is popularly known as general culture, and secure the 
requisite number of points or half courses, he can graduate with 
a degree, though that may mean positively nothing as an indi- 
cation of what the student knows. 

There is the choice of school to consider, the large and the 
small, those in cities and those in country, the general and the 
technical. But outside of these there are also for consideration 
the systems that prevail. Some of the schools believe in pursu- 
ing several subjects at once, while others pursue one or two sub- 
jects only atatime. The various systems have many advocates. 
Each maintains that its system is “te system. There is the choice 
between the elective and the prescribed courses of study, the ex- 
perimental and the theoretical systems of teaching sciences. 

In my opinion, it is those institutions which combine the theo- 
retical and the practical, which limit to a moderate degree the 
number of courses for lower classmen and leave the election to 
upper classmen, that truly derive the benefits of both systems. 

Cultivate exquisite care and practice heroic effort. As our 
country grows older and competition becomes greater, the require- 
ments of an education increase. Students who expect and hope 
to excel in the competition that prevails in our great cities must 
have something better or something different from that possessed 
by others. 

Refinement should be applied to all that you do and undertake. 
Your mental training should be refined on the same plan. Put 
an equisite finish upon your work. That is what makes the artist; 
it is what distinguishes the actor and soldier from the business 
man or laborer, and it is what makes the successful technical en- 
gineer in the present day. 

Technical training as offered by our industrial schools tends to 
develop abnormally particular lines of the intellect and greatly 
enlarges the scope of one’s observations and power in certain 
directions. Such a development has been compared to the abnor- 
mal development of the five senses. Yetthe world has need of 
such men. He may not be wanted frequently, but occasionally 
his services are required when they command great prices. 

The prevailing idea is that a complete education should be 
acquired at school. The average graduate from college or techni- 
cal school hails his degree as the final goal of his educational 
ambitions. Few study or expect to study after graduation, ex- 
cept perhaps in short crams for a civil service or professional 
examination. 

Such is not the object. The school’s aim is to qualify you to 
study. If you do not continue with your studies you are soon going 
backward, and at a rate that will appall you when you come into 
competition with some recent graduate fresh from his studies. 
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A far-seeing man will, before spending very much time or 
money for a thing, inquire what specific uses he will make of it, 
and he will select the object of his purchase with a view to its 
qualities and its adaptations. A young man who enters college 
or a technical school should have some idea of what his tastes and 
capacities are and should be directed in the lines where his abili- 
ties would be best applied and cultivated. I am not one to advise 
that every man should be a perfect man; neither do I advocate 
tha a whimsical and indolent youth should be permitted to 
escape essential training in mathematics and sciences by his dec- 
laration that he doesn’t like them and he does like music, art and 
other subjects which gain flattery and applause. Yet for one’s 
lite work, it is a grave misfortune for one to school himself or 
herself in a business in which they have not a real liking and to 
which they cannot bring enthusiasm. Elect something to your 
liking and something in which there are opportunities and for 
which there is a demand. 

The utilization of technical training in the industrial pursuits 
and development is everywhere apparent in this country. To no 
other one element are the country and the people more indebted 
for their wealth and prosperity. The physical comforts of home, 
of business and of travel are due to the marvellous provision of 
the technician. 

The economic value of this training is illustrated by the trade, 
domestic as well as foreign. No country can have claims to 
world power until it developes the industrial talents of their peo- 
ple and the natural resources of the land. The balance of power 
remains where the scientific, industrial and mechanical arts are 
best treated. 

Education of this century should not be confined to book learn- 
ing nor to the study of mathematical and physical laws. Some 
time should be given to economics and sociology. Methods and 
means of conserving and protecting what is acquired are quite as 
important as are the ways, methods and means of acquiring. 
Close upon the footsteps of progress in its march is trade, with its 
competition and its protector, economy. The wasteful methods 
of the pioneer can not survive the rivalry of commerce. Economy 
in the production and utilization of materials or power is what 
effects great savings, and it is the man who can effect great sav- 
ings who can command a salary commensurate with his savings. 

But the twentieth century education should not only cultivate 
the courage and capacity of a man or woman to cope with nature, 
but should also give some insight into the laws, institutions and 
systems of society. It frequently takes some people the best 
years of their life to become acquainted with themselves and to 
discover what they really are to the world. Some men take 
years to overcome the natural diffidence and timidity that possess 
them, which might be corrected in youth by proper surroundings 
and by a kindly interest of their teachers. 

A discussion of technical education in this country should not 
omit some reflection upon the social inequalities that are certain 
to exist. We may look back upon acentury mighty in its achieve- 
ments, gigantic in its forward stride, matchless in its intellectual 
expansion, industry and invention, in its manifoldness and vast- 
ness of its enterprises, the grandest of all the centuries in history. 
The heavy burden of labor has been taken from the shoulders of 
men, and the workman has been made the equal of his neighbor. 
He has better food, raiment and shelter and better remuneration 
for his time. 

The technical schools should aim to turn out men who can un- 
dertake the instruction and improvement of this class of people. 
Trade schools should be erected and instruction offered in the 
useful arts. They control the great avenues of commerce, the 
necessities of life, food, fuel and raiment, Never was there the 
necessity for the unity of men and the realization of the depen- 
dence of the polite upon the industrial. 


The education of the twentieth century will, I predict, en- . 


lighten every continent on the globe. What has been begun in 
the past century will lead to greater and more lasting results in 
this century. The twentieth century should lead the human race 
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to heights which shall strengthen the faltering steps of art, 
philosophy and religion. 

What the twentieth century demands, is the cultivation of or- 
iginality and the development of the creative genius of students, 
Creation should be the highest aim of every student. A small 
thing created may be truly greater than a large thing borrowed, 
and the original thought or design of vastly greater import than 
any imitation. The present century requires the development of 
geniuses and especially in the technical fields. Old and trodden 
fields must be departed from and ‘new, though rough, trails 
taken. New practices and methods must be devised and these 
are more likely to be discovered by departure from, than by fol- 
lowing in the channels hewn by our predecessors. 

The twentieth century education should embody artistic treat- 
ment in structural work and in mechanical contrivance,—a relax- 
ation from the intensely practical and economical to a study of 
what is pleasing and what is beautiful. Some have an idea that 
there is not much that is beautiful in the mechanical and indus- 
trial. Nothing is further from the truth. 

It is for the twentieth century education to impart the beauti- 
ful and artistic to the useful, to lend inspiration and give expres- 
sion to the deeper feelings of industrial life, its burdens, its strug- 
gels, its rewards and its glorious victories. The twentieth cen- 
tury should make its technically educated men something more 
than the mere directors of processes. Men and women should be 
taught to vary their employment and to seek recreation in the 
profitable exercise of their intellectual faculties. The spirit of 
man needs more than gain, more than crowning success of its 
efforts, more than the applause of fellow men; it needs the hope 
and cheer of the life everlasting. 


ANNUAL MEETING AND DINNER. 


HE annual meeting and dinner of the Electrical Trades 
: % Association of the Pacific Coast was held at Techau 
Tavern, San Francisco, Saturday night, January 27, 1906. 

This association is a co-operative association, composed of the 
principal dealers in electrical goods on the Pacific Coast, who 
are grouped together for the interchange of trade information, 
and for protection in the matter of giving credit to purchasers. 

The Electrical Trades Association is a part of the National 
Trades Association, composed of associations as follows: 

New England Electrical Trades Association, Electrical Trades 
Association of Philadelphia, Electrical Trades Association of 
New York, Electrical Trades Association of Chicago, Electrical 
Trades Association of Canada. 

It is the custom of the association to hold its annual meeting 
for the election of officers during January of each year, and after 
the business meeting a dinner is given the members and guests. 

The annual election of officers was held and officers elected as 
follows: 

C. C. Hillis, of the Electric Appliance Company, president; 
Samuel H. Taylor, of the Electrical Railway and Manufacturers 
Supply Company, vice-president; J. Bray, of the California Elec- 
trical Works, C. Hillhouse, of the John M. Klein Electrical Com- 
pany and John R. Cole were elected as the three members of the 
executive committee, who, together with the president and vice- 
president, are to manage the affairs of the association for the 
ensuing year. 

The secretary-treasurer of the association, is Albert H. Elliot, 
who is appointed by the executive committee, with offices at 
905-06 Call Building. 

After the business meeting the dinner was held, with John R. 
Cole acting as toast-master. Speeches were made and stories 
told, and other electrical effects produced. 

Delegates representing members came from Portland, Seattle 
and Los Angeles, and it is the custom each year for houses to 
send delegates to the annual meeting. 
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STEAM TURBINES. 

Journal of Electricity, Power and Gas, Rialto Building, San 
Francisco: 

DEAR SIR—The writer noticed an article in your January issue 
on the steam turbine in which the following statement occurred. 

“The question of durability and economy in steam turbines is 
without doubt the most important to the practical man. It has 
been claimed, and perhaps rightly that very little data has been 
forthcoming as to the wear of buckets, etc., and the resultant 
depreciation of steam economy. The fact that steam turbines 
have only been in operation for such a comparatively short time 
is probably the cause for the supposed holding up of the informa- 
tion.”’ 

This is without doubt the most important feature to the practi- 
cal man, as economy shop tests are of little value unless that 
economy can be maintained during continuous operation without 
seriously impairing the safety of the machine. 

The question of the wearing of blades is also one which should 
be seriously considered by an intending purchaser of steam tur- 
bines, as theoretical considerations would lead one to expect 
that the wear would be excessive, being different however with 
the different types, depending upon the relative speed of steam 
and blades. We await with interest any data which may be pub- 
lished on this point. 

Regarding the matter of maintaining the guaranteed economy 
during everyday operation, the writer believes the following 
which appeared some time ago in an eastern technical journal 
will be of interest. , 

‘“‘An interesting discussion has been in progress in our English 
contemporary, Ze Electrical Engineer, in regard to the com- 
parative efficiency of steam turbines and reciprocating engines 
for use in electrical generating stations. 

‘In the number of December 25th, Alfred Morcom, managing 
director of Beliss & Morcom, Ltd., contributes a very interesting 
letter, in which he says, among other things, that coal and works 
cost for steam turbines is .78 and 1.6 as compared with .738 and 
1.4 for reciprocating engines. The former figures are gathered 
from an average of eight exclusively steam turbine stations and 
the latter from data collected from 160 reciprocating engine sta- 
tions. The steam turbine stations are all there are running at 
present. He says: ‘Instead of the steam turbines being as 
claimed, as good as the best reciprocating engines, the figures for 
the turbine stations are not even up to the average of the good 
and bad of all sorts. These figures, will, we think, appeal to an 
open-minded reader, as many of the 160 engine stations have old 
type and uneconomical plant of various kinds.’ 

‘After discussing the effect of and the difficulty of securing 
high vacuum which add so much to the steam turbine economy, 
he sums up the situation as follows: 

“I, For more than twenty years it has had the continuous at- 
tention of some of the best and most ingenious mechanical engi- 
neers, in this country or elsewhere, but up to date the chief diffi- 
culty—viz: that in connection with the clearance—has not been 
solved, and is probable incapable of practical solution. 

“2, The amount of the clearance permitted to obtain the re- 
sults published is so small, that grave practical difficulties are 
produced by expansion under the temperature of the working 
steam. Certainly this clearance can never get less during the 
working period, and we assert that the published figures show 
that it increases. 

‘*3. To enable results to be obtained approaching those we can 
get from triple-expansion reciprocating engines, superheat of a 
considerable amount must be employed, and the clearance must 
be proportionately increased. It is impossible under the work- 
ing conditions in a station to keep the superheat within any but 
very wide limits, and as the clearance must be made large enough 
to meet the maximum superheat, waste of steam through the 
clearance at working temperature must be largely increased. 

‘‘4. Stripping of blades may be caused by the superheat over- 
heating them or over-expanding the rotating part as a whole, and 
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it may also be brought about by water or a very small foreign 
substance at this very high peripheral speed. 

“5. The improvement in economy in the steam turbine is 
limited by this question of practical clearance, and there does 
not appear to be much chance for further improvement in view of 
the great care and thought which has already been expended. 

“6. The one big point in connection with a steam-turbine 
plant that appeals to everybody is the fact that the larger sizes 
especially can be manufactured much more cheaply than the 
same power of reciprocating plant, but against this must be taken 
into account the fact that with the steam turbines go boilers and 
condensing plant much larger than in the case of the recipro- 
cating-engine. Any big differences in economy or unreliability 
of the plant would make the difference in first cost a trival mat- 
ter compared with the trouble which might result from the 
change.” Yours very truly, 

SUBSCRIBER. 


FUTURE OF DIRECT CURRENT TRACTION.* 


HE controversy as to the relative merits of direct and al- 
ternating current traction, particularly with references to 
steam railroads, shows no signsof abating. It was aroused 

by the fact that two great railroad systems which enter the same 
New York terminus, and use the same suburban and terminal 
tracks for a distance of several miles, are employing two different 
types of motor, one direct current and the other single-phase al- 
ternating current. The controversy is wider than that of merely 
the two railroads concerned, for it includes the two largest elec- 
trical manufacturing concerns in the world; one the General 
Electric Company, which is furnishing the direct current equip- 
ment, both for power stations, lines, and rolling stock; and the 
other the Westinghouse Company, which is furnishing the single- 
phase alternating equipment for the New Haven lines from Stam- 
ford to their jufction with the New York Central system at 
Woodlawn. The alternating current advocates have expressed 
surprise that such an important installation as that of the New 
York Central terminal lines should have been equipped with the 
direct current, arguing that it is approaching the stage at which 
it will not compare in economy, particularly for long-distance 
work, with the more convenient and flexible alternating current. 

It is stoutly maintained by the direct current advocates, that it 
has by no means reached its final stage of development, as proved 
by the fact that recently tests and results of 1500-volt direct cur- 
rent railway motors have become available, and that there are 
rumors of a 700-mile direct current transmission. It is urged 
that 500 to 600 volts is merely a stepping stone to more efficient 
pressures, which are sure to be used. A correspendent of one of 
the contemporary journals devoted to street railways, claims that 
it is now practically possible to furnish reliable direct current 
railway apparatus for a voltage of from 1000 to 1200-pressure; and 
that with proper designing of the magnetic circuit in the motors, 
and the placing and insulation of the controlling apparatus, there 
is no reason why the advantages of high voltage should not be 
realized under the direct current system, as they now are in the 
alternating system. 


GAS ENGINE INDUSTRY IN GREAT BRITAIN. 


The Mechanical World recently contained an epitome ofa lec- 
ture by A. B. Roxburgh, of the National Gas Engine Company, 
Ltd., in which it was stated that about one-fourth of all the gas 
made in Great Britain is employed in driving gas engines. The 
lecturer estimated that in the United Kingdom alone there are 
manufactured at least 200 gas engines per week. Averaging 
them at the very low size of ten brake horespower each would 
give a weekly production of 2000 brake horsepower. It was 
deemed likely, however, that the actual amount is double that 
figure. 


*From Scientific American January 13, 1906. 
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VOLUME XVI FEBRUARY, 1906 


EDITORIAL. 


NUMBER 2 


Electricity means the salvation of this 
State as far as the matter of transporta- 
tion is concerned. Up to the present 
time the great difficulty that California 
has had to contend with is the dearness 
of transportation. This is owing to the 
absence of fuel in large quantities. In fact, the railroads 
on this coast have to spend twice, if not more than three 
times, as much for fuel as do the lines in the East. The 
problem of cheap transportation only will be solved by 
the introductfon into this State of electric cars. Within 
the past few months there has been given to this enter- 
prise an enormous impetus, and there is hardly an issue 
of the daily papers that does not give some account of 
some new railroad being incorporated which will use 
electricity as its motive power. 

The electric road has been a formidable competitor of 
the steam road in Pennsylvania and has to a certain 
extent absorbed the local travel. Their lines parallelthe 
steam lines and their service is preferred, owing to the 
cleanliness of the electric cars. 

We have no need to go’so far afield as Pennsylvania 
for instances as to the way the competition of the electric 
car works as against the steam car. H. KE. Huntington 
has in no indisputable manner solved this question. He 
has put into operation a very complete electric car sys- 
tem, and the success of his lines was so marked from the 
beginning that it compelled E. H. Harriman to make a 
deal, so that he get a share of the profits that were accru- 
ing to Huntington from his electric car system. 

When the electric cars first began to run to Santa 
Monica the Southern Pacific officials in the south jeered 
at the idea that the line could come in competition with 
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their system. ‘They did not jeer for long. ‘The electric 
cars did all the work, and the Southern Pacific cars 
were empty while there was no standing room on the 
electric cars. In order to meet this competition the 
Southern Pacific cut down its rate, and even with the 
rates on a parity the public preferred the electric car. 

What has been done in the southern part of the S ate 
in the way of electrical transportation will be duplicated 
in this part of the State. We have every reason to be- 
lieve that we are entering on an era of electric railroad 
building. That these roads are a success leaves no 
ground for argument. ‘This has already been proved by 
the North Shore. The North Shore is one of the finest 
railroad properties in the State, and its success as a 
monzy-miker is entirely due to the fact that the local 
trains to San Rafael are run by electricity. There is no 
train which will be so great a favorite as the electric one 
to the suburbanite. It is fast and, above all, it is cleanly. 
When a line is managed according to business principles 
it will be a good investment, but if ‘‘run after a fashion,”’ 
then it is bound to run behind. 

The electric road is destined to make one city from 
here to San Jose. We are informed through the medium 
o the papers that it is contemplated to run more than 
one line from here to the Garden City. 

Then there is the Ocean Shore line, which is fathered 
by J. Downey Harvey, and which promises to bring 
about a great change in property that has hitherto been 
thought only good for cow ranchos. Already land about 
Half Moon Bay has been sold to an enterprising syndi- 
cate of real estate men and it is their intention to 
boom this land for residential purposes. 

We all know what is being done in the northern 
counties. Electric lines are paralleling the California 
and Northwestern and we are informed that it is the 
intention of the promoters to have an electric road tap- 
ping all the rich northern portion of Mendocino County. 

H. E. Huntington has been credited with even a 
bolder scheme. That is to connect the cities of San 
Francisco and Los Angeles by an electric road. This 
much is certain. Mr. Huntington has been taking up 
all the water power in the Sierras, and he has had many 
men out in the mountains for this purpose. He has had 
some reason for this expenditure beyond that of merely 
grabbing all the power in the country. 

As was said in the commencement of this article, cheap 
transportation means the salvation of this country. 
There are vast tracts of fertile land in this State which 
are unused to the plow simply because of the difficulties 
that the farmer has to meet with in order to get his pro- 
duce to market. If the Southern Pacific had taken up 
this matter of cheap transportation some years ago they 
would have been in better condition to fight the Western 
Pacific than they are today. 

It will be remembered that each franchise which has 
been asked for by the Western Pacific has had the clause, 
either steam or electricity. If the Western Pacific in- 
tends to gridiron the State with a number of cheap roads, 
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from the hints that have been dropped by the officials of 
the Gould roads that is their intention. 

In the East the electric road has been an upbuilder of 
not only suburban property, but of farming communities. 

It isthe small farmer which is urgently needed in Cal- 
ifornia. Itis true that the Southern Pacific has been 
instrumental in bringing to this coast a very large num- 
ber of families who have the miking of good Califor- 
nians. But these people are at the outset confronted 
with the matter of transportation, and when they realize 
that there is no cheap, transportation in the State they 
are appalled. What is the secret of these people going 
to the south and not settling here? Simply this: In the 
south electric cars rum everywhere and more lines are 
being built, and the problem of transportation is simpli- 
fied. When the north gets as good railroad facilities as 
the south then we will be able to compete with the 
orange belt on even terms. 


Never in the world’s history has the 
training of the young received the atten- 


ew tention itis receiving today. Thetribute 
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of public and private wealth is paid to 
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modern civilization to secure the best in 
education. In the care and culture of 
the rising generation largely rest the future stability and 
safety of the State; therefore the wisdom of the age is 
enlisted in the solution of educational problems, problems 
physical and moral as well as mental. This is an in- 
tensely practical age and public and private institutions 
are vying with each other in trying to provide courses of 
training to meet the demands of the strenuous era. 
Private enterprise, on account of its inherent ability for 
quick action, is frequently in advance of public institu- 
tions which have to wait for a concensus of judgment. 

Among the private schools of the country none is 
better or more favorably known than Heald’s. ‘The 
name is familiar in nearly every household on the Pacific 
Coast. It was primarily a commercial training school, 
and thousands of prominent business men of the Pacific 
Coast acknowledge the start in life they received from 
this institution. A few years ago Edward P. Heald, the 
president and founder, recognizing the demand and the 
Opportunity, organized the Heald School of Mines and 
Engineering. The different departments were for a 
time conducted in the main college building on Post 
Street, alongside of the other departments. The growth 
of all departments finally demanded larger space, so about 
two years ago the Engineering School was installed in a 
new brick building at 130 Union Square Avenue, to 
which we recently made a visit. We were greatly pleased 
and surprised at the equipment of the school, and left 
with the conviction that San Francisco contained one of 
the best engineering schools in the country. 


Mr. J. H. White, formerly with the Pacific States Telephone 
Company, and recently with the Electrical Equipment Company, 
is now associated with A. D. Keeler & Co., 90 Second Street, San 
Francisco, 
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PERSONAL. 


Mr. F. E. Corwin, of the Dunhan Carrigan and Hayden Com- 
pany, has gone East as the representative of the electrical job- 
bers on the Coast. 


Mr. A. Eugene Michel has recently entered the employ of the 
Geo. H. Gibson Company, advertising engineers, Park Row 
Building, New York City. 


Mr. Kendall Banning, formerly managing editor of ‘““System”’ 
has purchased Mr. Johnson’s interest in the firm of Bruce & 
Johnson, 42 Broadway, New York. 


Messrs. F. H. Murray and R. M. Murray have opened a ware- 
house at 679 Howard Street, San Francisco, where they will 
carry a full line of National Carbon Company’s goods. Both of 
the Messrs. Murray were formerly employed by the National 
Carbon Company, of Cleveland, O., and have, therefore, a full 
knowledge of the company’s stock and their trade’s require- 
ments. 


Mr. Henry C. Ebert, assistant to the third vice-president of 
the Westinghouse Electric and Manufacturing Company, Pitts- 
burgh, Pa., has resigned his position to become the president of 
the Cincinnati Car Company and vice-president of the Ohio 
Traction Company. Mr. Ebert’s connection with the Westing- 
house Electric and Manufacturing Company dates back about 
fifteen years. 


Mr. H. R. Noack, of the firm of Pierson, Roeding and Com- 
pany, San Francisco, has just returned from an extended trip 
throughout the East. While visiting the principles of the vari- 
ous companies they represent he found every concern working 
overtime and the only question was can we fill our western 
orders. This speaks well for the rapid development of the West. 
Mr. Noack remained a few days in Los Angeles on his return 
and established their southern offices. 


Mr. E. F. Cannon, president of the E. F. Cannon Company, 
has sufficiently recovered from his late illness so that he will be 
able to depart for the Hawaiian Islands. Mr. Cannon will sail 
from San Francisco February 6th on the steamer Mongolia, for 
Honolulu, to be absent three or four months. The after effects 
of a severe attack of pyemia blood poison, which Mr. Cannon 
passed through in Iyoo, left his constitution in a shattered con- 
dition, from which he has never fully recovered. Mr. Cannon 
has decided to spend the winter months in search of health. 


Mr. Harry Y. Haden, who has been making an extended trip 
throughout the West in the interest of the De Laval Steam Tur- 
bine Company, of Trenton, New Jersey, has just reached San 
Francisco, where he will remain for several weeks. Mr. Haden 
will devote his attention to the possibilities of steam turbine 
units on the Pacific Coast, and will incidently deliver one or two 
lectures before technical societieson this subject. The Joshua 
Hendy Machine Works are agents for the De Laval steam tur- 
bine in California and the Kilbourne & Clark Company for the 
Northwest. 


BOOK REVIEW. 


The Cement Age—The December number of this magazine 
contains some valuable and readable articles on the uses of 
cement. The publication is edited by Robert W. Lesley and 
published by Bruce & Johnson of 42 Broadway N. Y. 


Annual Catalogue—The thirty-sixth annual catalogue of the 
Worcester Polytechnic Institute is to hand. This booklet gives an 
interesting account of the work done during the past year and 
also in a succinct way outlines the history of the admirable 
institute. 


Interesting to Merchants—Herbert W. Furlong, assistant 
secretary of the Pacific Commercial Museum, has published an 
exceedingly interesting brochure upon the museum, showing its 
growth and the value of the organization to the Coast. It is well 
worth a careful perusal by the merchants of this city. 
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Scientific American—In its issue of January 13, 1906, has pub- 
lished a special Automobile number, the outer cover being a 
work of art in colors, its contents covering every known type of 
automobiles, and some very interesting cross continent reviews 
profusely illustrated. Munn & Co., 361 Broadway, New York. 


Valuable Journal—The engineering department of Cornell 
University publishes an admirable magazine under the title of 
‘The Sibley Journal of Engineering.’’ The papers are well writ- 
ten and timely, showing good judgement and complete mastery 
of the subjects that are discussed. One of the best of the papers 
is that entitled ‘‘Over Crowding in Technical Schools,’’ by D. S. 
Kimball. It will appeal to everybody. 


Modern Turbine Practice and Water Power Plants—By 
John Wolf Thurso. D. Van Nostrand & Co., New York. 
244 pages; illustrated; price $4.00. A book containing excellent 
descriptions of different types of European and American tur- 
bines, giving several good chapters on the design of water power 
plants, in connection with which the author has had an extended 
experience. The portion treating of impulse wheels is very 
meagre. The chapter on steam turbines is too brief to do more 
than treat the subject in a very superficial way and adds little to 
the value of the book. 


Worthy of Endorsement—The educational number ‘‘For Cali- 
fornia,’’ which is by the California Promotion Committee, gives a 
concise statemement of the educational situation in the State. Of 
special interest owing to the fact that the National Educational 
Association will hold its convention in San Francisco in July, is 
the article by Nathan Schaeffer, president of the association, 
which tells of the organization and its work. President David 
Starr Jordan, of the Leland Stanford Junior University, tells of 
the intellectual growth of the State, while other writers of equal 
importance discuss different systems and conditions. 





For the Public—The General Electric Company has issued 
supply Catalogue 7594 in which much valuable information is 
contained. 


Reliance Corliss Engines—The Allis-Chalmers Company has 
issued Bulletin No. 1501 which describes the Reliance Corliss 
Engines. The pamphlet is well illustrated. 


Switchboard Panels—The General Electric Company has in 
its bulletin 4425 given an elaborate description of 1150 and 2300 
alternating current switchboard panels which will be useful to 
those interested in this subject. 


Water Wheels—The Abner Doble Company has published a 
most interesting phamphlet on the Doble Tangential Water 
Wheels in which full information can be obtained of these highly 
useful wheels. The book is well illustrated and deserves atten- 
tion. 


Electric Hoisting Machinery—The Crocker-Wheeler Com- 
pany in its Bulletin 62 gives interesting data regarding electric 
motors for operating all classes of hoisting machinery. Contrac- 
tors will find the electric motor especially valuable and their at- 
tention is drawn to this bulletin. 


Bulletin No. 200, illustrating and listing exchange and sub- 
scribers’ supplies, line material and tools, has just been issued by 
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the California Electrical Works. The catalogue contains ninety- 
one pages and is very comprehensive. It will be mailed free, to 
telephone exchanges, upon request. 


The Buckeye Electric Company of Cleveland,—Have issued 
an unique advertisement in the form of a folder which gives a 
picturesque view of the city of Babylon and also some good 
reading matter. Not until the end of the paragraphs are reached 
does one discover that it is an ‘“‘ad’’ for the Buckeye Company, 


Incandescent Lamp—The General Electric Company, of Har- 
rison, N. J., has pubiished a number of bulletins all of which go 
to show the incontestable superiority of the incandescent lamp 
for stereopticons, magic lanterns, projecting and headlights. In 
economy and general adaptability the lamp is without its superior, 


The Benevolent Giant— ‘‘The Colburn Trolley Track is a giant”’ 
is the statement made by its makers, and it goes further and says 
that with its lifting appliances it gives one man the strength of 
ten. The Colburn Trolley Track Manufacturing Company adver- 
tises the fact the Colburn way requires one-fifth the labor at about 
one quarter the expense. 


Reliance Friction Clutch—The Allis-Chalmers Company in 
their Bulletin No 1202 has a description of the Reliance Friction 
Clutch which has been designed for the heaviest work, with par- 
ticular regard to simplicity, durability and ease of adjustment. 
This clutch is claimed to be the superior of any other friction 
clutch on the market. 


Printing Press Motors—The Stanley.G. I. Electric Manufac- 
turing Company in their Bulletin No. 42 advocates the use of 
operating printing presses by electric motors. It gives a variety 
of reasons. In the first place the cost is low, speed can be abso- 
lutely controlled, line shafting is eliminated and there is also an 
absence of objectionable noises. 


Laths, Mills and Bolters—The Allis-Cnalmers Company in 
its bulletin 1704 describes a four-saw lath mill with improved 
press and feed rollers which will recommend itself to the trade. 
This is a strong and well built machine with steel arbor, adjust- 
able guide for sawing pickets, and for live feed rolls, two in 
front and two at the back of the saws. 


Maydole Hammers—The David Maydole Hammer Company, 
of Norwick, Chenango County, New York, have issued an ex- 
ceedingly interesting pamphlet on the Maydole Hammers, which 
are press-forged from solid crucible cast steel. The works of 
this company have been greatly enlarged and many new numbers 
to the variety of hammers have been listed. 


Colored Giazes for Insulators—The Locke Insulator Company 
in its Engineering Sheet No. 3 has an ingenerous solution for the 
protection of insulators which are so liable to injury. It pro- 
poses to produce an insulator the color of which will blend not 
only with the galvanizing but with sky and foliage. A good 
tint for general use is D. too. All the colors are obtained with 
hard fire porcelain glazes. 


Bullock Oil Insulated Transformers—The Allis-Chalmers 
Company in their Bulletin No. 1047 give a description of trans- 
formers which are for indoor use and are made in two types accord- 
ing tothe method of cooling. Both are oil filled. In the oil 
filled self cooled type the heat is carried off by radiation from the 
case, while in the oil filled water cooled type water circulation is 
used to insure cool running. 


Bullock Generators—The Allis-Chalmers Company has issued 
bulletin 1048 in which is given a description of the Bullock gen- 
erator which will be eminently good reading for those who are 
interested in this class of machinery. According to the bulletin 
the Bullock alternators are of modern design and are made for 
all classes of service. Those herein described are intended for 
direct connection to steam engines, but complete lines of 
machines for belt drive and for direct connection to water wheels 
and steam turbines are also manufactured. 
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Electro-Static Voltmeters—The Westinghouse Electric and 
Manufacturing Company has an electro-static voltmeter which is 
said to be one of the finest instruments made for high pressure 
measurements and it claims to have a meter that is free from the 
effects of variation of wave-form, and is direct reading. It also 
claims that the fault inherent in all other methods of high poten- 
tial measurement are entirely absent from this meter. 


Artificial Lights—According to Bulletin No. 4431 issued by 
the General Electric Company great advances have been made in 
recent years in the way of electric lighting, and with the inven- 
tion of the Concentric Diffuser and the Light Balancing Selective 
Diffuser Ceiling, the light has attained a quality, steadiness and 
diffusion hitherto unappreciated. It is particularly well adapted 
to millinery and florist stores and also to railway stations and 
tennis courts. 


Watch Case Instruments—The Stanley G.I. Electric Manu- 
facturing Company in Bulletin No. 20 gives an interesting des- 
cription of watch case instruments, voltmeters and ammeters. 
These instruments are most convenient for testing small primary 
or storage batteries used for telephones, bells or the ignition cir- 
cuits of small gasoline motor cars. They are equally useful for 
physicians batteries, or for testing single cells of large storage 
battery installations. 


Westinghouse Industries—The Westinghouse Companies have 
issued a remarkable interesting brochure in which is given a com- 
plete history of their various enterprises in the industrial world. 
This pamphlet, which is well illustrated. is called ‘‘The Westing- 
house Companies in the Railway and Industrial Field.’’ It con- 
sists of sixty-seven pages and is accompanied by a map of Pitts- 
burg showing the location of the Westinghouse interests reached 
by steam and trolley lines. 


Tremain Steam Stamp—The Allis-Chalmers Company in its 
Bulletin 1408 gives an entertaining: description of the Tremain 
steam stamp which it declares has been designed especially to 
meet the demands of those who own mining properties in the 
first stages of development, enabling them to establish a thor- 
oughly good crushing, amalgamating, or concentratiig plant of 
moderate capacity, in the shortest possible time, with the least 
material, and for the least money. 


Pipe Thawing Apparatus—The Westinghouse Electric and 
Manufacturing Company has in their Folder No. 4051 an interest- 
ing account of thawing frozen water pipes by means of electricity. 
It goes on to say that for the past few years practical demonstra- 
tions have been made which have proved that this isa reliable 
and an economical method for thawing frozen water in pipes. 
It has grown in great favor with the general public and there is a 
great demand for a light weight equipment which is moderate in 
cost. 


The Paragon Sewing Machine Transmitter represents the 
highest development in the art of operating sewing machines by 
means of electric motors or as they are generally known, ‘‘Sew- 
ing Machine Transmitters.” The drive between the sewing 
machine and the transmitter is positive, with a speed variation 
ranging from a few stitches per minute to the maximum. The 
device is absolute and must not be confused with apparatus in 
which speed variation is obtained by means of a slipping belt or 
rheostatic control. It is manufactured by the Stanley-G. I. 
Electric Manufacturing Company, Pittsfield, Mass. 


Belt Driven Generators—The General Electric Company in 
its bulletin 4426 gives the following description of the CL-B (type 
CL, form B) multipolar generators are built in capacities from 
sixteen kilowatts to 150 kilowatts at various speeds and voltages, 
and represent the latest developments in the construction of 
small slow and moderate speed direct current belted generators. 
They embody improvements which have suggested themselves 
after long experience in the design of apparatus of widely vary- 
ing mechanical and electrical characteristics. In the design of 
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the generators every effort has been made to make all parts 
simple, and to make the machines as a whole compact and at 
the same time thoroughly accessible for inspection and repairs. 


Type M C Governor—In its Bulletin 4427 the General Electric 
Company observes. The independent motor-driven air compressor, 
now so extensively used in connection with both the brake sys- 
tem of the modern electric car and stationary compressing plants, 
requires for successful operation an automatic governor. The 
purpose of this governor is to stop the compressor motor when 
the desired maximum air pressure has been reached, and to start 
it whenever this pressure falls below a predetermined minimum. 
The difference between the maximum and minimum pressures is 
usually ten pounds. The reliability of the governor is the most 
important factor in insuring continuity of service and a ready and 
positive control of the car by means of the air brake system. 


Electric Hoisting Machinery —The Crocker-Wheeler Company 
of Ampere, N. J., have issued Bulletin No. 62 which deals with 
the subject of electric hoisting machinery. In this paper is 
pointed out the advantages which are to be derived by the use of 
electric motors. It goes on to show that these motors for oper- 
ating all classes of hoisting machinery has, during the past few 
years, greatly increased on account of their special adaptability 
to this purpose. As compared with steam or pneumatic hoists, 
the motor driven machine have the great advantage of being able 
to dispense with the boiler or compressor, thus rendering them 
much easier to transport and at the same time doing away with 
the services of a fireman. Electric hoists are effectively employed 
on wharves and docks, for coaling, and for loading and discharg- 
ing freight and cargoes. They are also used for handling all 
kinds of merchandise in warehouses. In the latter class of service 
one feature of great value is their freedom from fire danger, their 
operation being free from the sparks and ashes incidental to the 
steam hoists and the often resulting destructive fires. 


What Cheap Electricity Means—<According to the Bulletin 
issued by the Portland General Electric Company the sweeping 
reduction in the rates forelectric lighting in Portland means more 
to the citizens of Portland and its suburbs than the bare announce- 
ment. This cut in rates from 20 cents to 15 cents a kilowatt 
hour, or 25 per cent. of the base rate, means that no home, no 
store, nor establishment of any nature need be without the mani- 
fold advantages of electric light and service any longer on the 
score of cost. Electricity with its multitudinous benefits is 
within the reach of everybody. In the household it means the 
blessings of electric flat irons, electric curling irons, electric 
chafing dishes, electric heaters and a hundred other strength 
saving conveniences. It means more electric signs flashing their 
messages of invitation and reminder to the purchasing public; 
it means that more stores will be independent of daylight. It 
means that merchandise will be better—more attractively—dis- 
played. It means that the small store can be made as attractive 
a shopping resort as the big establishment. It means improved 
conditions for everybody, lighter homes, lighter stores, lighter 
hearts and lighter bills. Electrical conveniences in the home are 
ever present helps in wrestling with the hired help problem. The 
mistress of the house with an electric chafing dish at her elbow 
rises superior to the servant question. 


The Metropolitan Water and Sewerage Board, of Boston, has 
recently awarded the contracts for the Arlington Water Works 
Station to the Allis-Chalmers Company, Milwaukee. The equip- 
ment to be furnished is a horizontal, compound, condensing 
pumping engine, having a capacity of one and one-half million 
U. S. gallons in twenty-four hours against a head of 290 feet. 
This engine is one of a new line of small horizontal engines 
designed recently by the Allis-Chalmers Company to replace 
pumping engines of the direct acting type. It is claimed that 
the saving in steam consumption in this type of engine is from 
20 per cent. to 50 per cent. less then foran engine under similar 
working conditions. 
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PIERSON, ROEDING & CO., INC., FORMERLY 
JNO. MARTIN & CO. 


P | A\HE old and well known firm of Jno. Martin & Co., will 
soon pass from view as a factor in the electrical business, 
as the interests identified with that concern have formed 

a new corporation known as Pierson, Roeding and Company, 
which has taken over the entire business of Jno. Martin & Co. 
and of the Martin Pipe and Foundry Company. Asis well known 
to the electrical men on the Coast, Jno. Martin has not been 
associated actively with Jno. Martin & Co. for the past three 
years, his interests in the concern having been taken over by 
F. H. Pierson, H. U. Roedingand H. R. Noack, who have had the 
exclusive control of the business of the company since Mr. Mar- 
tin’s retirement. It is but natural that these gentlemen (who 
have associated with them S. K. Colby of New York) should 
desire to do business under their own names, and they have 
accordingly taken the step above indicated, and now appear 
before the public under the name of Pierson, Roeding and Com- 
pany. 

The new company is merely a consolidation of Jno. Martin & 
Co. and the Martin Pipe and Foundry Company, retaining the 
entire interests of the two older concerns, as well as the same 
management, the same working force, the same agencies, and 
the same business address, together with all of the interests and 
accounts of the companies which are being consolidated. 

The gentlemen comprising the company are: F. H. Pierson, 
president; H. R. Noack, vice-president; H. U. Roeding, secretary; 
S. K. Colby, treasurer. 

With the possible exception of Mr. Colby, these gentlemen 
need no introduction on the Pacific Coast. Mr. Colby has been 
associated with Jno. Martin & Co. for the past six months, hav- 
ing relinquished the management of the New York office of the 
Pittsburgh Reduction Company in order to form his present con- 
nection. 

The business of the concern has grown to such an extent that 
it has been found necessary to open branch offices in both 
Seattle and Los Angeles, the former office being located in the 
Colman Building under the management of R. H. Husbands; 
and the latter in the Pacific Electric Building under the manage- 
ment of H. C. Hopkins. 

Pierson, Roeding and Company will continue to act as exclu- 
sive Pacific Coast agents for the entire list of companies previ- 
ously represented by Jno. Martin & Co. Amongst the more im- 
portant of these may be mentioned The Locke Insulator Manu- 
facturing Company, of Victor, New York; The Pittsburgh Re- 
duction Company, Pittsburgh, Pa.; The Lombard Governcr 
Company, Ashland, Mass.; The Ohio Brass Company, Mansfield, 
O.; The Dimmick Pipe Company, and The Coosa Pipe and 
Foundry Company, of Birmingham, Ala.; The Fibre Conduit 
Company, Orangeburg, N. Y.; Schaper Construction Material 
Company, New York City. 

The Locke Insulator Manufacturing Company, who have 
obtained such an enviable reputation on the Pacific Coast for 
the quality of their high potential insulators and pole line spe- 
cialties, have found it necessary to practically double their capa- 
city in the past few months, and for this purpose have erected 
a new factory building of reinforced concrete, and are now just 
beginning to turn their first product out of the new works. 
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The Pittsburgh Reduction Company, manufacturers of alum 
inum for electrical conductors, are experiencing considerable 
difficulty in taking care of all of the orders for aluminum wire 
which are being offered tothem. The success of this material as 
an electrical conductor during the past few years has overcome 
all of the objections to its use, and it can be safely stated that 
the principal engineers on the Pacific Coast are now advising 
their constituents to place this metal upon a par with any other 
conductor. 

The Lombard Governor Company, since their removal to 
their new and enlarged factory at Ashland, Mass., have 
more than doubled their.output of hydraulic water wheel gover- 
nors and relief valves. As there seems to be a constantly in- 
creasing demand for their product, they are contemplating still 
further additions. 

The Ohio Brass Company, manufacturers of high grade over- 
head railway material, rail bonds, and electric railway special- 
ties, have recently appointed Pierson, Roeding and Company as 
their exclusive Pacific Coast representatives. Owing to the ex- 
tensive amount of electric railway development on the Coast, 
there is every indication that this well known concern will soon 
obtain the prominence in the West that it enjoys in the East and 
Middle West. 

The Dimmick Pipe Company and the Coosa Pipe and Foundry 
Company, of Birmingham, Ala., manufacture water and gas 
pipe, and soil pipe, respectively, and both enjoy the distinction 
of furnishing only the highest grade of material. Both of these 
companies have previously been represented by the Martin Pipe 
and Foundry Company, which has now been consolidated with 
Pierson, Roeding and Company. 

Among the other concerns doing business through Pierson, 
Roeding and Company may be mentioned the Fibre Conduit 


_ Company, Orangeburg, New York, who manufacture a high 


grade of underground electrical conduit which has met with 
considerable favor in this country and in England, but has not 
as yet been extensively introduced on the Pacific Coast; the 
Schaper Construction Material Company, of New York City, are 
offering a complete line of pole line hardware, including cross- 
arm braces, pole steps, bolts and lag crews, and other specialties; 
the Hardwood Planing Mills Company, of San Jose, manufac- 
turers of eucalyptus insulator pins for high tension work. 

With the above array of representative manufacturing con- 
cerns, offering as they do the highest grade of material in their 
respective lines, it is needless to state that Pierson, Roeding 
and Company expect to maintain the same position in the elec- 
trical field as has been occupied by Jno. Martin & Co. for so 
many years, particularly owing to the fact that the same inter- 
ests are identified with the new company as with the old. 


Chas. C. Moore & Co., has been awarded the contract for a 
Snow cross compound high duty crank and fly wheel condensing 
pumping engine, for the City of Stockton. This engine will 
have a capacity of 6,000,000 gallons in twenty-four hours against 
a total water pressure of sixty-five pounds. This engine repre- 
sents the highest type of construction on this line for which the 
Snow steam pump people are notéd. This pumping engine, it 
will be remembered, is being built by the same people who have 
the contract for the four large Snow power gas engines, each 
being rated at 5400 horsepower. 
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ELECTRICITY AS APPLIED TO COMMERCIAL 
ADVERTISING. 


BY BURY IRWIN DASENT. 


“HIS is truly the age of pictorial advertising. I 
never pick up a magazine without getting pleas- 
ure from a perusal of its pictured pages of adver- 

tising matter. But I am getting ahead of my subject. 
What I really meant to say was that this is truly an 


equally impressive proportions the tendency is to call for 
the assistance of the electrical people, who, be it said to 
their credit, are ever ready to respond, and with results 
both striking and artistic. 

But it is with the normal conditions of business put- 
licity we must reckon. The velocity of the gale leaves 
no doubt as to its direction, but durirg periods of ordi- 
nary weather straws may be counted on, with tolerable 
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age of tremendous progress. 


of progression is as- 
tounding, not so 
much because of its 
radicalism, but rather 
because of the rapid 
readjustment of meth- 
ods to meet the vola- 
tile vagaries of com- 
mercial conditions, 
that ceaseless ebb and 
flow of the great tides 
of trade, which is sub- 
ject only to the im- 
mutable law of supply 
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An age in which the rate 








FOURTH AND WASHINGTON, A POPULAR CORNER THAT’S ABLAZE WITH ELECTRIC SIGNS 


and demand. And so, when I scan the 
pictorially embellished advertising section 
of the multitudinous magazine whose name 
is legion, it is with a keen realization of 
the conditions to which these pages form 
natural sequence. 

All of which brings us back to the state- 
ment that this is the age of pictorial adver- 
tising. 

At first it was the ‘‘word picture’’—that 
faultless flow of rhetoric which possessed 
so fully the power of attraction and per- 
suasion, and the ‘‘ human interest’? which 
sold the goods. Thus the idea of the 
‘picture’ found favor. Then the illus- 
trators were called in to develop it, and so 
it has come to pass that we have been 
progressing through an epoch of advertis- 
ing enhanced by the pencil of the artist, no 
less than the illustrator, as his commercial 
exemplar has been more commonly styled. 

Remorselessly the conditions are chang- 
ing, however. 

The kaleidoscope of business is evolving 
a new point of view from the old con- 
ditions. There is a newer picture forming 
in the public eye—it is the electric sign. 

The ‘‘sign’’ of the times. A symbol 
which represeuts the business idea so com- 
pletely that its advent has metamorphosed 
commercial conditions as related to pub- 
licity, changed the sky line of the great 
cities, and is gradually bringing about a 
peaceable revolution in aggressive advertis- 
ing. 

When the occasion is extraordinary and 
the demonstration is required to be of 








accuracy, to show which way tke wind blows. I have 


in mind a recent com- 
munication from the 
New Orleans Light 
and Power Company 
to Arthur Williams of 
the New York Edison 
Company, in which 
an instance is cited 
where a New Orleans 
commercial college, 
having installed an 
attractive electric 
sign, was so. over- 
whelmed with appli- 
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cations for admission that they were forced to refuse 
further matriculation until the college could be removed 
into a larger building. 

Trade does follow the light, and electrically’ lighted 
signs may be relied on to attract to any thoroughfare 
that great army of buyers whose opportunities for 
leisurely observation are mainly during the hours of the 
evening, after the 
day’s work is done. 

The most striking 
evidence of the value 
of electric signs as 
advertising media is 
the enormous increase 
in their use by busi- 
ness concerns of every 
nature. 

The merchants of 
Portland, with that 
characteristic enter- 
prise which impelled 
them to the creation 
of the magic exposi- 
tion city on the shores 
of Guilds Lake last 
year, have not been 
slow in recognizing 
the superlative effi- 
ciency of the electric 
sign as a high class, 
profitable and permanent form of advertising. These 
blazing banners of business, literally burning their mes- 
sages into the minds of thousands nightly, have multi- 
plied and increased to a prodigious extent throughout 
the city. 

The fiery electric signal has beoame in truth ‘‘the 
sign’’ of the progressive merchant, and takes its place 
as a matter of course in the equipment 
of every high class and up-to-date estab- 
lishment. 

That the purchasing public is no less 
quick to perceive and commend these 
evidences of enterprise is proven by the* 
undisputed fact that the crowds of buyers 
gather where electric signs are most in 
evidence and where the lights are 
brightest. 

It is a curious anachronism in the 
history of merchandising that at this 
up-to-date period there should be found 
a merchant who believes that people in 
general go to sleep at sundown. Yet 
that is the implied attitude of a few, for 
their signs can only be seen at daylight, 
and at a time when, as a rule, people are 
neither looking for signs nor are im- 
pressed by such commonplaces as the 
conventional painted boards which cap 
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big or little. The mere statement that the number of 
electric signs in Portland has increased more than 50 per 
cent. within the last year is proof positive that it pays 
to have them, and that merchants are beginning to 
realize their possibilities as trade bringers and are not 
waiting to feel the bad effects of not having them. The 
electric signs do not attempt to compete with circular 
advertising or news- 
paper display adver- 
tising. They do not 
attempt to take the 
place of any of the 
various methods of 
securing publicity. 
They have their own 
distinct and particular 
field, in which they 
are absolutely pre- 
7 eminent. They reach 
oe the person on the 
street as no printed 
advertisement can. 
They reach him or 
her at a time when 
the idea of purchase 
inspired by the sign 
can be most con- 
veniently acted upon. 
It is the immediate, 
passing throng that is 
influenced by the ordinary electric sign. The influence 
is not temporary, however, for if the person is not per- 
suaded then, he will be on a future occasion, for the 
electric sign is there by day as well as by night, and as 
every advertiser well knows it is the ‘‘keeping eternally 
at it’’ that spells ‘‘success.’’ 

No merchant can afford to neglect this invaluable 
means of publicity, especially when he 
can have an electric sign of his own 
choosing installed and connected at his 
place of business free of charge, he agree- 
ing to pay only for the current consumed, 
as is the plan pursued by the Portland 
General Electric Company. 

Contrary to general belief the cost of 
electric sign advertising is extremely 
™ small when compared with the ather 
as forms of advertising. A Portland busi- 
ness concern having an unusually large 
and attractive sign recently found that 
the cost of the sign per year was less 
than for one prominent insertion of their 
advertisement in a newspaper. 

I'o the merchant who is in doubtas to 
whether his advertising is attracting the 
attention which the expenditure war- 
rants him in expecting, I shall have this 
to say concerning electric signs: Every- 
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chant’s name, the name of his place or product, will 
simply be burned into the brain of the public if written 
in these witching letters of light. 

That the electric sign must be accounted high up 
among the best modern methods of advertising, is proved 
by its adaptability to all kirds of business, large and 
small; its location, being in direct connection with the 
business which it is advertising, its attractiveness, its 
simplicity and its economy. All these stamp it the only 
way, the immediate way to gain immediate results. 

If it were possible to estimate the advertising value ofthe 
electric sign in some such manner as the value of adver- 
tising space in the important publications of the country 
is arrived at, the result would indeed, be amazing. 

Advertising rates of these publications, as is generally 
understood, are figured at so much per thousand of circu- 
latio:, for that is an absolutely accurate basis of known 


value, just alike to the publisher as to the advertiser. 
But who shall say what basis would be equitable in 


determining the value of advertising by means of elec- 
tric signs? ‘There is absolutely no limit to the ‘‘circul- 
ation’’ of an electric sign. We may agree par example 
that because the population of Portland is 150,000, that 
figure represents the high-water mark to our customers 
who use electric signs; but we must not overlook the 
fact that railroads and steamboats bring to the city new 
arrivals every day—indeed, every hour. 

The population of greater New York is estimated at 
something over four millions, but who shall determine 
the ‘‘circulation’’ of the monster Butterick sign, the 
largest electric sign in the world a single letter of which 
measures sixty (60) feet, the sign that has changed the 
sky-line of New York City. 

The railroads entering New York bring 200,000 pas- 
sengers every twenty-four hours, to say nothing of the 
arrivals by steamship 

It is my firm belief that the field of exploitation by 
means of the electric sign has barely been scratched, the 
marvelous possibilities of electricity as a means of pub- 
licity as applied to commercial and allied conditions is 
limited only by the imagination, and this branch of its 
business must eventually be recognized as of paramount 
importance to the electric central station. 


ELECTRIFICATION OF THE PENNSYLVANIA 
RAILROAD. 

O the present time the principal advance in the 
electrification of steam roads has taken place at 
the terminal stations or upon brarch roads, so 

that the recent decision of the Pennsylvania Railroad to 
equip electrically a portion of their system between 
Camden and Atlantic City, New Jersey, is of great 
interest. The developments which have taken place at 
New York under the direction of the New York Central 
and the New York, New Haven and Hartford railroad 
companies, have focussed the attention of the engineer- 
ing world on this branch of railroad engineering and 
this further advance of electric traction, coming as it 
does when this phase of railroading is fresh in the minds 
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of all engineers, marks another milestone passed in the 
substitution of electricity for steam for railway service. 

That portion of the Pennsylvania Railroad to be elec- 
trified comprises some sixty-four miles of steam road 
lying between Camden and Atlantic City, New Jersey, 
being a portion of the West Jersey and ‘Seashore branch 
of the Pennsylvania system. It is proposed to utilize 
the Cape May line of this system from Camden as far as 
Newfield, this line being double tracked with 100 pound 
rails, and to build an additional track from Newfield to 
Atlantic City, making the lines double track throughout. 

Over this roadbed an express service will be estab- 
lished. The initial installation will provide for a three- 
car train every fifteen minutes between Camden and 
Atlantic City, making sixty-four miles ineighty minutes 
without stops. The maximum sreed of the cars will te 
between fifty-five and sixty miles per hour. 

In addition to this through service to Atlantic City, a 
half hourly scheduled is planned, consisting of two-car 
trains between Camden and Millville, forty miles, and 
ten minute service of single cars between Camden and 
Woodbury, eight and one-half miles. Full service will 
call for fifty-eight cars in operation, each equipped with 


- two 200 horsepower direct current’ motors known as 


GE-69. These motors will be similar to those now 
being manufactured by the General Electric Company 
for the equipment of the New York terminal of New 
York Central and Hudson River Railroad. The motors 
will be controlled by the Sprague-General Electric auto- 
matic multiple unit system, which will permit the opera- 
tion of cars in trains, all of the motors being under the 
control of the motorman in the cab of the forward car. 

The current will be furnished to the cars by the third- 
rail system, except on the sections between Camden and 
Woodbury and Newfield and Millville, where the cars 
will obtain the necessary current by an overhead trolley. 
The'speed on these sections is less than on the main line. 

The power house will be located at Camden. The 
power for the operation of the cars will be furnished by 
three 2000-kilowatt General Electric-Curtis turbo-gener- 
ators of the three-phase alternating current type, having 
a frequency of twenty-five cycles. From this power 
house transmission lines will be run to six substations 
between Camden and Atlantic City, and a seventh sub- 
station at Millville to supply that section of the road 
lying between Millville and Newfield. 

The transmitting potential will be 33,000 volts. At 
the substations a total capacity of 11,000 kilowatts in 
rotary converters will be provided, delivering direct cur- 
rent to the third rail at 650 volts. The individual units 
will be of the standard General Electric type, and will 
have a capacity of 750 kilowatts. They will be started 
from the alternating current end by means of taps on the 
step-down transformers. 

The contract calls for the completion of this road by 
July 1, 1906, in order to take care of the heavy summer 
trafic. The total amount of money involved is about 
$3,000,000. The electrical equipment will ‘be furnished 
by the General Electric Company. 
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AMERICAN ELECTRICAL NOVELTY AND MANUFACT- 
URING COMPANY. 

HIS progressive company, whose main plant is located at 

T Spring, Hudson and Vandam Streets, New York City, hav- 

- ing branch factories in London, Paris, Berlin, Leipsig, 
Sydney, Australia, Montreal, Canada, Boston and Chicago, 
have established a branch factory and salesrooms at 572 Mis- 
sion Street, San Francisco. With 
this complete establishment just 
started, they are more than ever en- 
titled to be termed ‘‘The Standard of 
the World,’’ on their famous line of 
‘‘Ever Ready’’ electrical novelties, 
pocket flash lights, dry batteries, etc. 

The San Francisco factory was 
started on account of the phenom- 
enal demand for ‘‘Ever Ready” goods 
on the Pacific Coast and for the rea- 
son that the life of the dry batteries 
made fresh in the section in which 
they are used will be from thirty to 
sixty days longer, which, on the 
pucket flash lights and novelties, par- 
ticularly, means a wonderful induce- 
ment to the trade as well as tothe consumer. The factory con- 
tains 20,000 feet of floor space and is equipped with the newest 
and most up-to-date machinery, thus enabling them to manu- 
facture here a full line of their specialties and guarantee prompt 
and immediate deliveries on all theirlines. The advantage of 
this will be manifest to those who have had experience in the 

past waiting for Eastern deliveries. ; : 

Particular attention will be devoted to the Standard ‘Ever 
Ready” dry cells, this company having solved the problem of 
making a battery which 
shows a wonderfully -<S4 
high initial amperage —= 
and marvelous recuper- aN 
ative power and still 
has the life. Fully 75 
per cent. of the manufacturers of automobiles, motor boats and all 
machines using gas aud gasoline engines, also telephone compa- 
nies, are using ‘‘Ever Ready” dry batteries exclusively, and when 
it is taken into consideration that this article has been on tle 
market only a little less than two years, it certainly goes to show 
the wonderful merit of same. They will also manufacture a 
cheaper grade of dry battery than the “Ever Ready” in order to 
supply the demand for something at a less price for bell work, etc. 

The Jury of Awards at the Lewis and Clark Centennial Expx - 
sition awarded to the famous ‘‘Ever Ready” dry cell the gold 
medal, the very highest award, against all competing batteries, 
whether exhibited or not. The “Ever Ready” exhibit of elec- 
trical novelties, etc , in the Manufacturers’ Bui.ding, was votcd 
the most attractive in the entire exposition. This line also 
received first prize at the Paris Exposition in 1g00and at St. Louis 
World’s Fair in 1904. ° 

This company is also owner of the American Miniature and 
Decorative Lamp Company and manufacture a complete line of 
miniature lamps of all descriptions, including telephone lamps, 
candelabra lamps, decorative lamps, novelty lamps, . surgical 
and dental lamps, etc., a complete stock of which will be carried 
in the San Francisco 

warerooms. The merit 
= of their goods in this 
=a line may be judged by 
F the fact that this com- 

“EVER READY’ MINER’S FLASH LIGHT pany did 70 per cent. of 
the miniature lamp business of the United States during 1905. 

One of the principal articles manufactured is the ‘‘Ever Ready” 
Plato clock, which has no hands or dials and which has just 
been changed froma one-day to an eight-day movement. This 
clock has been on the market for some time and has grown 
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immensely in popularity, as it is conceded to be the proper sys- 
tem of telling the time of day. It has been improved in a great 
many other ways and is positively guaranteed to be perfect in 
every detail. 

Another clock, the’ ‘‘Keyless,’”’ for wall use in halls, public 
buildings, stores, offices, etc., is wound by a set of three ‘‘Ever 
Ready” six-inch dry cells, one set being 
positively guaranteed torun the clock from 
one to one and one-half years without wind. 
ing. 

This problem of manufacturing a perfect 
electric clock has at last been solved by 
combining the skill of the electrician, the 
mechanic and watchmaker, whereas in the 
past each in turn has made a failure of same 
through lack of knowledge of the other 
branches. 

The officers of this concern also control 
the Auto Improvement Company, a corpo- 
ration established for the manufacture of 
automobile specialties and improvements, 
the most notable of which, the ‘‘Ever 
Ready’? automatic automobile starter, 
created the greatest sensation of anything 
“EVER READY’ ELectRIC at the recent automobile showin New York, 

CANSELAGRA and will revolutionize things in the auto- 
mobile world. This wonderful invention can be attached to any 
automobile, launch or engine using gas or gasoline as motive 
power, and is positively guaranteed to start same by placing 
the foot upon a lever, thereby doing away with the necessity of 
cranking, which on automobiles particularly is annoying and 
embarrassing, as well as dangerous. 

This is only one of a half-dozen new inventions now in course 
of manufacture. Among others are the ‘‘Ever Ready”’ gasoline 
filler, a new device for dispensing with the old fashioned filling 
funnels with their attendant nuisances and danger. 

Another, the “Ever Ready” trip detector, fills a long felt want 
as an absolute safeguard against surreptitious or unauthorized use 
of the automobile during the owner’s absence from the garage. 

All of these improvements will be absolutely under the contro | 
of the American Electric Novelty and Manufacturing Company, 
and can be obtained only through them. - 

This company manufactures, among other \\ 
things, the famous “Ever Ready” electric 
gas and range lighters, electric cigar light- 
ers, Christmas tree outfits, electric scarf 
pins, electric signs, ‘‘Ever Ready’? am- 
meters, electric toy engines, electrical 
alarm clocks, candlesticks, electrical surgi- 
cal and dental lamps, medical coils—in fact, 
everythingin the line of electrical novelties. 

The Pacific Coast branch, covering also 
the Pacific Northwest, is under the manage- 
ment of R. F. Oakes, a member of the 
firm, who will be the resident manager and 
have full charge of the business in this sec- 
tiou. Mr. Oakes is an Eastern man, who has been for the past 
few years president of the Eastern Manufacturers’ Company, of 
Portland, Or., Northwestern representatives of the American 
Electrical Novelty and Manufacturing Company, and is thor- 
oughly familiar with the wants of the Pacific Coast trade and 
their ways of doing business. 








“EVER READY” VEST 
POCKET FLASH LIGHT 


Hunt, Mirk and Co., Inc., engineers, of San Francisco, have 
recently closed several contracts for power plant equipment con- 
taining Westinghouse-Parsons turbo-generators. With the 
North Mountain Power Company, Eureka, Cal., for a 500-kilo- 
watt turbo-generator, sixty cycles, three-phase, 2400 volts; also 
with the Los Angeles-Pacific Company for a 2750-kilowatt 
turbo-generator, 6000 alternations, three-phase, 15,000 volts 
including complete condensing equipment. 
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THE SINGLE-PHASE ELECTRIC LOCOMOTIVES AND 

POWER EQUIPMENT OF THE ST. CLAIR TUN- 

NEL COMPANY. : 

HE single-phase electric locomotive adopted by the St. 
Clair Tunnel Company for the operation of the St. Clair 
tunnel, which connects the American and Canadian 

divisions of the Grand Trunk Railway System, will weigh approx- 
imately sixty-two tons and will develop a draw-bar pull of 25,000 
pounds on a 2 per cent. grade at a speed of ten miles per hour. 
It is of the rigid frame type with driving axle boxes held in the 
same frame that contains the draft gears It will be mounted on 
three pairs of driving wheels which will sustain the entire weight, 
distributed by equalizer bars similar to those used in steam loco- 
motive practice, will have an outside frame supported ov semi- 
elliptical springs, and will be equipped with Westinghouse fric- 
tion draft gear, MCB automatic couplings, air sanding apparatus, 
and bumper steps, front and back. The cab will be of sheet 
steel mounted on a frame work of iron which supports both walls 
and roof. 

The principal dimensions will be approximately as follows: 

Length over end sills, twenty-seven feet nine inches; rigid 
wheel base, twelve feet; width over all, nine feet six inches; 
height from top of rail to top of cab, twelve feet six inches; 
diameter of driving wheels, sixty-two inches. 

The operating apparatus will be arranged along the sides of 
the cab, leaving a free passage-way three and one-half feet wide 
the entire length. The cab will be lighted and heated by elec- 
tricity, arrangement being made to screen the instrument lights 
while the locomotive is running. 

Westinghouse combination automatic and straight air and 
American driver brakes will be used. The air supply will be 
provided by a two-cylinder motor-driven air compressor having, 
with a five-inch stroke and speed of 190 revolutions per minute, 
a capacity of forty-five cubic feet of air per minute. Air reser- 
voirs, signal outfits, whistle, bell with pneumatic ringers, auto- 
matic pump governor, tools, instruments, gauges, headlights, 
push poles and other details complete the auxiliary equipment. 

A motor will be geared to each axle, giving each unit an 
aggregate rated capacity of 750 horsepower. They are of the 
Westinghouse single-phase, alternating current, series wound, 
compensating type, whose successful development was first 
publicly announced in the notable paper read by B. G. Lamme 
before the American Institute of Electrical Engineers in New 
York, September 26, 1902. They are of the same general char- 
acter as the motors selected by the New York, New Haven and 
Hartford Railroad Company for the operation of their line be- 
tween New Haven and New York. Each motor will weigh com- 
plete approximately 14,500 pounds, the armature weighing ap- 
proximately 5600 pounds. 

The motor frame consists of a steel cylinder cast in one piece 
and enclosed at the end by brackets of the same material, which 
carry the bearings and oil reservoirs. The suspension noses and 
safety lugs form a part of the main casting. Seats for the axle 
bearings are cast solid with the frame. All bearings are of 
phosphor-bronze lined with babbitt and are divided into two 
parts. They are of exceptionally large dimensions, are arranged 
for oil waste lubrication, and are provided with large openings 
on the low pressure side, giving a thorough lubrication to the 
entire bearing surface. Oil is fed into the reservoirs through 
openings separate from the waste pockets and therefore reaches 
the waste from below and is thoroughly filtered before entering 
the bearing. 

The motors are swung between the locomotive frame and the 
driving axles by a flexible nose suspension from two hangers 
supported by a truck transom and passing through heavy lugs 
with helical springs above and below the lug. The motors are 
held to the axle by means of caps which are split at an angle of 
thirty-five degrees with the perpendicular, so that the greater 
part of the weight is borne by solid projections from the motor 
frame which extend over the axle rather than by the cap belts, 
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Large openings above and below provide access to the commu- 
tator and brush holders. 

Within the cylinder of the motor frame there is built up a core 
of soft steel punchings, forming a complete laminated field. The 
punchings dovetailed into the frame and clamped between end 
rings of cast steel. The field coils are wound with copper strap 
insulated between turns and about the coils by mica and fin- 
ished by taping and dipping, and are impregnated in the best 
grade of varnishes, providing a sealed coil which can withstand 
the most severe internal heat and is practically indestructible 
under the usual conditions of heavy railroad service. 

In addition to the main coils the field carries a neutralizing 
winding which consists of copper bars placed in slots in the pole 
faces and joined at the ends by connectors of copper strap, so as 
to form one continuous winding which is connected in series 
with the main field winding and with the armature circuit. The 
magnetizing effect of this auxiliary winding is directly opposite 
to and neutralizes that of the armature winding, thus eliminat- 
ing the effect of armature re-action and improving communica- 
tion and power factor. The main coils can be easily removed 
without disturbing the auxiliary winding. 

The armature cores are formed of slotted soft steel punchings 
built upon a spider and keyed in place. The spider is forced 
upon the shaft with heavy pressure and secured by a steel key. 
Coils of copper strap are embedded in the slots and joined to 
form a closed multi-circuit winding which is cross-connected, 
like the multi-circuit winding ofa direct current generator. The 
basis of the insulation is mica. A preventive winding is con- 
nected between the commutator and the main coils, introducing 
a preventive action which is effective only when the coil is pass- 
ing under the brush. 

During operation a forced circulation of air supplied by motor- 
driven blowers enters at the rear, distributes itself thoroughly 
throughout the motor and escapes through the perforated cover 
over the commutator. This system of forced ventilation of both 
motors and auxiliary apparatus forms one of the most interesting 
innovations in electric railway construction. It secures a maxi- 
mum output from a given weight of material, and a high ratio 
of continuous output to the one-hour motor rating common in 
railway practice. It also prevents effective ventilation while 
the locomotive is not in operation as the blower may be driven 
while the locomotive is standing at the station or at the end of 
the line. Motors ventilated in this manner are enclosed and are 
thereby protected from internal damage by dirt and water and 
from mechanical injury. 

These motors are wound for 240 volts and twenty-five cycles 
per second and have a nominal rating of 250 horsepower each, 
on the basis of usual electric railway practice. 

The essential elements of the control equipment include the 
collecting devices, the auto-transformers, the unit ‘switches, the 
preventive coils, the reverser and master controllers. A multi- 
unit system of control is provided with pneumatically operated 
switches and circuit breakers, low voltage control circuit, and 
other characteristics standard in Westinghouse practice. Any 
unit may be controlled from either end, and two or more units 
may be coupled together and operated from a single cab and by 
asingle crew. The tractive effort which can be readily applied 
to a single train is thesefore limited only by the number of units 
available, and the hauling power is limited only by the mechan- 
ical strength of coupling between locomotive and cars. A con- 
trol circuit is carried from one unit to the next by means of con- 
necting sockets and jumpers in the usual manner. 

Speed control of the driving motors is secured by variation of 
the voltage at the motors obtained by means of taps taken from 
the winding of the auto-transformer which receives current from 
the trolley at 3000 volts and reduces it to 240 volts or lower, 
according to the tap employed. These taps are connected to 
unit switches from which current is led through the preventive 
coils to the motors. Four unit switches serve to reverse the 
field of each motor. 
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The unit switches are of standard Westinghouse design and 
are, in effect, pneumatically operated circuit breakers of great 
power and reliability. The mechanism is such that a rolling 
and sliding contact is obtained when the switch closes and 
opens. The air is broken at the taps, leaving the contact sur- 
faces smooth and unscarred. Each unit has a magnetic blow- 
out coil with laminated core. The switch cylinders are con- 
trolled by magnetically operated valves, current for which is 
obtained from a fifty-volt tap from the auto-transformer. The 
sequence of operation is governed by the master controller in 
conjunction with a system of inter-locks which prevents short 
circuits of the steps between taps from the auto-transformer or 
improper operation of the controlling mechanism. At any run- 
ning point four controlling switches are closed. Through the 
preventive coils approximately the same amount of current is 
drawn from each of these switches and the leads to which they 
are connected. To change to a higher voltage on the motors, 
the master controller is moved to the next notch, opening the 
last switch of the group that is closed and closing the switch 
next higher, with the result that the motor voltage is shifted up 
one step. By this arrangement the voltage at the motor will be 
completely under control of the locomotive driver and may be 
varied up and down at will without opening more than one-quar- 
ter of the load current. Small switches in the circuits to the 
magnets of the reversing switches will enable any motor or com- 
bination of motors to be cut out without disturbing the others. 

Every one of the seventeen controlling connections provides 
an efficient running point. This number is ample to prevent any 
slipping of the driving wheels due to increase of current from one 
notch to another. Whether empty or heavily loaded, operated 
in single or multiple units, torque and draw-bar pull may be 
gradually applied and the locomotive started without jar. 

Each locomotive unit will be equipped with a pneumatically 
operated pantagraph trolley to collect current from the overhead 
lines outside the tunnel and throughout the yards. The propor- 
tions of the pantagraph will be such that, when extended, it will 
make contact with the trolley wire twenty-two feet above the 
rail, and, when closed down, the contact shoe will not extend 
more than eighteen inches above the roof of the locomotive. The 
pantagraph will have a broad base and will be constructed of 
light and stiff material. 

A No. 0000 grooved overhead trolley wire will be suspended 
from a single five-eighth-inch, high strength, double galvanized, 
steel strand, messenger cable by hangers of varying length in 
such a manner that the trolley wire will be approximately hori- 
zontal. The messenger cable will be swung from structural iron 
bridges located throughout the yards and are of suitable length 
to span the proper number of tracks. There will also be a small 
section of track equipped with a trolley line swung by catenary 
suspension from bracket arms which are supported on lattice- 
work poles. 

For the operation of the electric locomotives a complete power 
plant will be installed by the St. Clair Tunnel Company, includ- 
ing two 1250-kilowatt, 3300 volts, three-phase, twenty-five-cycle, 
1500 revolutions per minute, rotating field, Westinghouse steam 
turbine units with the necessary complement of switchboards, 
exciters, lightning protective apparatus, etc. This station will 
also supply current to light the buildings, yards and tunnel, to 
operate motor-driven centrifugal and triplex pumps which drain 
the tunnel and approaches and operate the sewage system, to run 
motors in the round houses and for other purposes. 

The new equipment will handle that portion of the Grand 
Trunk Railway system which connects the divisions terminating 
at Port Huron, Mich., and Sarnia, Ont., on opposite sides of St. 
Clair River. The tunnel proper is 6032 feet long and the line to 
be electrically operated measures 19,348 feet from terminal to 
terminal. 

A pair of new units will be capable of hauling a thousand-ton 
train through the tunnel without division. Mechanical consid- 
erations limit the advisable weight of train in the tunnel to these 
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figures. Heavier trains can be divided or sent through together 
with locomotives in front and behind. The service requires that 
each unit shall take a train of 5co tons through the tunnel block 
from summit to summit in fifteen minutes, under the following 
conditions: 

It will be coupled to the train on a level track at a point 1800 
feet from the summit and must accelerate it up to a speed of 
twelve miles per hour in two minutes, at the end of which time it 
will have reached the summit of the grade leading down into the 
tunnel. It will then run down a grade of 2 per cent. to the level 
track in the tunnel at a speed not exceeding twenty-five miles 
per hour, continue on the practically level stretch under the 
river, and then draw the train up a 2 per cent. grade at the rate of 
ten miles per hour to the level track beyond the tunnel approach 
on the other side. It must then gradually accelerate the train 
until a speed of eighteen miles per hour is reached. Each unit 
must be capable of exerting a tractive effort of 25,000 pounds for 
a period of five minutes in addition to the energy required to 
accelerate the train at the starting point and to run with it into 
the terminal yard, from which point it must immediately run 
back to a position 1200 feet from the summit, couple to another 
train and be ready to start through the tuunel in the opposite 
direction. It must therefore make a run of the character des- 
cribed every thirty minutes. 

Six of these locomotives are to be furnished by the Westing- 
house Company. It is expected that the electric equipment will 
greatly relieve the traffic congestion now existing and due in a 
large measure to the necessity of dividing trains at the terminal 
points, and to greatly simplify the operation of the road. Its 
opening will mark the progress of electrical methods in the rail- 
way field under conditions which seem peculiarly fitted to dem- 
onstrate its practical advantages in heavy service. That single- 
phase system has been adopted for so important an undertaking 
makes evident the recognition accorded the alternating current 
by railway engineers, and indicates that its claims have been 
verified by the service already rendered. 

The work of installation will be conducted under the super- 
vision of Bion J. Arnold, of Chicago, consulting engineer for the 
tunnel company, by whom the plans and specifications were pre- 
pared. Mr. Arnold was one of the first engineers in America to 
advocate the employment of the single-phase, alternating current 
system in railway service. 


THE UNITED STATES CONSTRUCTION AND SUP- 
PLY COMPANY. 

HE United States Construction and Supply Company, Inc., 
has recently begun business, with offices on the fourth 
floor, Examiner Building, Los Angeles, Cal. This com- 

pany has a complete organization, each director being a specia- 
list and having charge as department superintendent of the 
branch in which he has had experience. The staff is as follows: 

E. Stiernlov, architectural department; H. A. Dunlap, struc- 
tural department; J. C. Green, electrical department; W. S. 
Madick, decorating department; A. C. Dale, sanitary and heat- 
ing department; J. T. Webb, plastering and stucco department; 
H. Bobbitt, masonary department. These officers are also sup- 
ervisors of all work that comes under their respective depart- 
ments. The buying and ordering of material is left to the re- 
spective superintendents. 


The National Electric Company, of Milwaukee, has secured 
the contract for a 250-kilowatt engine type alternating current 
generator for the City of, Alameda municipal lighting plant. 
This is the second order received by the National Electric Com- 
pany as the city already has one 250-kilowatt generator of the 
National Company’s make installed in their power house. 

Mr. D. Ben Replogle, representing the Replogle Governor 
Works, of Akron, O., has established headquarters at 142 First 
Street, San Francisco. 
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PUMPING PLANT FOR THE ISLANDS. 


HE Makee Sugar Company, Kaila,Island of Kauai, Hawaiian 
7 Territory, of which Z. S. Spalding 1s president, is having 
furnished by Allis-Chalmers Company the complete pump- 

ing outfit for an irrigation system. 

The primary driver will consist of a specially designed im- 
pulse water wheel, operating under a fall of 400 feet of water 
conveyed in penstock pipes from a mountain stream and deliv- 
ering its power continuously to a Bullock alternating current 
generator, direct connected, at six maximum speeds, which are 
secured by the use of six different sets of buckets arranged on 
wheels of varying diameters. 

As is the experience with mountain streams elsewhere, the 
quantity of water Mr. Spalding has available for power varies 
considerably at different seasons; hence, he wishes at all times 
to utilize, as far as practicable, the maximum water supply, and, 
in order to get the full benefit from the quantity available at 
any time, it has been necessary to evolve a scheme by which 
speed of the pump can be varied in proportion to the flow at the 
source of power. 

The head being constant, the velocity of the water at the 
delivery nozzle is constant, and the horsepower varies directly 
with the water supply. By changing the dimensions of the 
wheel carrying the buckets, the rotative speed of the generator 
is changed, while the speed of the water remains constant at all 
times. With constant field strength on the generator, the volt- 
age will be directly proportional to the rotative speed and as, the 
cycles are also proportional to the rotative speed, it will be seen 
that the volts and cycles vary in a fixed ratio to each other. 

The energy from the generator being delivered to an induc- 
tion motor, the speed of the motor, and therefore of the pump, 
will change in the same proportion as the speed of the generator. 

As both the frequency and the voltage change in the same 
ratio, the induction motor will at all times be operating under 
conditions corresponding to those for which it has been designed. 

The generator is rated at 300 kilowatts, three-phase, sixty cycles, 
and will have a normal speed of 450 revolutions per minute. 

The pumping plant will be located five miles from the power 
station. Here is to be installed a-Bullock induction metor of 
225 horsepower and this, by means of rope transmission, will 
drive a duplex, double-acting Riedler pump, having a capacity 
against 250 feet head (including friction) ranging from 1750 
gallons per minute, when the water wheel has five cubic feet per 
second supply of water, to 2800 gallons per minute (4,032,000 
gallons per twenty-four hours) with a supply of eight cubic feet 
per second at the wheel. The speed of the pump, operated at 
its full capacity, will be 116 revolutions per minute. It is to be 
extra heavy and furnished with Allis-Chalmers Company’s latest 
improved mechanically-operated pump valves. 

The generator will have its exciter, of eight kilowatts, direct 
connected to it, and the exciter has been so designed that it can 
deliver the full voltage and current required for excitation even 
at the minimum speed. By means of an automatic regulator, 
the exciter voltage will be maintained constant at all speeds of 
rotation and it will, therefore, be unnecessary to change the ad- 
justment of the generator rheostat when the speed of the rota- 
tion is changed. In addition to the automatic regulator a hand 
operated field regulator will be installed for use inan emergency. 
It was the original intention to use at the pumping station a 
synchronous motor which would require a fifty horsepower 
motor for starting, as well as an exciter, controllers and appara- 
tus for throwing the starting motorin or out; but it was found 
that the system could be simplified by the use of an induction 
motor. The operation of the plant remains otherwise practically 
the same, and of course the induction motor requires neither a 
starting motor nor exciter,but merely controlling apparatus. The 
efficiency of the whole plant will be the same with an induction 
motor as with a synchronous motor, while in simplicity of con- 
struction, reliability of operation, small amount of attention 
required and also in the matter of the first cost the induction 
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motor has the advantage. Necessary by-pass valves are pro- 
vided for use in starting up. Either side of the pump may be 
run separately when desired. 

Many Riedler pumps have been installed directly driven by 
water wheels. On account ofits high rotative speed, this type 
of pump is especially adapted for electric drive. In many cases 
the power may be directly connected to the crank shaft of the 
pump. There are but few cases in which more than single re- 
duction is required. Because of the high number of revolutions 
for a given capacity, less water is pumped per stroke, and as the 
strokes occur with greater frequency, the continuity of flow in 
both suctions and discharge piping is kept up. The total work 
is thus more evenly distributed, severe shocks eliminated and 
the strains on driving machinery made uniform and reduced to 
a minimum. 


PELTON TURBINE WATER WHEELS. 


HE Pelton Water Wheel Company, of San Francisco and 
T New York, advises that it is about to place on the market 
a new and improved type of turbine wheels, to be known 
as the ‘‘Pelton-Francis’’ turbine. As is generally understood, 
the Pelton wheel of the impulse type is essentially a high grade 
tangential wheel, adapted to heads from twenty-five feet and 
upwards; Pelton wheels being employed on all of the higher 
head water power plants in the world. 

The prevailing tendency of the electrical manufacturers to- 
wards large units and high speeds has encouraged the develop- 
ment of the highest grade Pelton wheel units, built with partic- 
ular reference to absolutely continuous servicetwenty-four hours 
a day and 365 days in the year, even forthe largestunits. Con- 
structions of 10,000 horsepower capacity have now been in 
sitisfactory operatiou forseveral years, and are being constantly 
called for to meet the increasing size of electrical equipments. 
To anticipate a demand for a high head and large capacity tur- 
bine, and to cover a wider hydraulic field, this company has 
obtained the services of an eminent German engineer of wide 
experience in this class of work, who with the engineering staff 
of the Pelton Water Wheel Company, has designed the type of 
wheel above referred to. This consists of a modification of the 
familiar ‘‘Francis” type of turbine, so well known in this country, 
Germany and Switzerland, with which are combined some of the 
special principles of the heretofore well known Pelton system. 
Preliminary tests show a remarkably high efficiency, while the 
design and construction are exceedingly simple and reliable. 

The Pelton Company is now prepared to furnish complete 
estimates and specifications covering the ‘“‘Pelton-Francis” tur- 
bines for all water pressures, and in connection with the Pelton 
wheel, is enabled to meet to the best advantage any conditions 
of head, speed and power. ; 

A recent order for Pelton wheels is that of the Yukon Con- 
solidated Gold Fields, a corporation in which the Guggenheim 
Exploration Company is largely interested. The order consists 
of two complete Pelton units operating under a head of 650 feet, 
each wheel being direct-connected to a 600-kilowatt 450 revolu- 
tions per minute, generator, provided with an over-load capacity 
of 1200 horsepower each. The power wiil be transmitted elec- 
trically and used in connection with dredging work on the 
Yukon River. 

Another order is that of the Empire Electric Power and Irri- 
gation Company, of Empire, Colo., who will install under a 
head of 560 feet a Pelton wheel of 1000 horsepower capacity, 
direct-connected to a 450 reyolutions per minute generator. The 
exciter will be mounted on the end of the alternator shaft. 
Power will be transmitted to the mines and mills in the vicinity 
of Empire, Célo. 

The Pelton Company is letting contracts for its new works 
in the Mission district of San Francisco, which are to be much 
larger and equipped with the latest and best tools, and expects 
to be established there by July rst of this year. 

























































































sscar deta aeseeeeeeee teste onan, asennad deoeeiaeieeneren eens eee tee ae eee Se 


106 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


THE ECONOMY AND EFFICIENCY OF THE STEAM 
TURBINE. 


FP YNHE London Times is publishing a series of articles on 
steam turbines, which contain some very interesting 
data concerning the showing made by machines of the 

‘**Parsons’’ horizontal, multiple-expansion, parallel, full aunular 

flow type, that are built in England by C. A. Parsons & Co., 

Wilians & Robinson, and Richardson, Westgarth & Co., in 

Switzerland by Brown, Boveri & Co., and in the United States by 

the Allis-Chalmers Company, of Milwaukee, Wis. 

Turbines of this form of construction, with an aggregate 
capacity of over 1,000,000 horsepower, are now operated in vari- 
ous cities of Europe and the United States for the generation of 
electric power. Several of the turbines in operation at the plant 
of the Newcastle Electric Supply Company are each capable of 
developing 6000 horsepower at 1200 revolutions, under normal 
conditions, and over 10,000 horsepower on overload. Turbines 
of similar size and design, put in operation in Switzerland by 
Messrs. Brown, Boveri & Co., are each designed for a normal 
output of 12,000 horsepower while similar progress 1s being made 
by French and Austrian engineers. 

The success of marine turbines for torpedo boat destroyers and 
high speed passenger vessels has been so widely discussed, both 
in the technical and popular press, that very little remains to be 
said at the present time; but the 77mes makes some very signi- 
ficant comparisons showing the results attained with vessels of 
identical construction except for the type of engines used. The 
Amethyst and the Topaz, constructed after the same pattern, 
were selected by the British Admiralty for the purpose of mak- 
ing a series of exhaustive tests, the former being equipped with 
turbines and the latter with reciprocating engines. The con- 
tract speed of the vessels was twenty-one and three-fourths knots 
and the tests showed that at all speeds above fourteen and one- 
half knots the turbine-equipped Amethyst was more economical, 
namely, 15 per cent. at eighteen knots, 31 per cent. at twenty 
and one-half knots and 36 per cent. at twenty-one and one- 
tenth knots. At full power in each vessel the largest showed 42 
per cent. more than required by contract on the coal allowed. 
The Amethyst also touched a speed of 23.5 knots during these 
tests and the Topaz only 22.1 knots. 

More noteworthy results on a larger scale have recently been 
afforded by the trials of two Cunard liners, the Carmania and 
the Caronia, each of 30,000 tons displacement and 23,000 indi- 
cated horsepower, the former being fitted out with turbines and 
the latter with quadruple expansion engines of the latest design. 
Essential facts concerning the trials of these vessels have been 
widely published and generally read; but the statement that the 
Carmania beat the Caronia by about one knot does not give an 
adequate idea of the relative efficiency and economy of the tur- 
bines. It must be remembered that one knot in speed means 
about 16 per cent. more horsepower and that, therefore, the 
Carmania would appear to be about 16 per cent. more economi- 
cal than her sister vessel driven by the most highly developed 
type of reciprocating engines; further, that the test of the Car- 
mania was the first trial of turbines on so large a scale, and it 
may reasonably be expected that improvements in detail will 
improve upon the noteworthy results obtained. Members of the 
engineering profession will await with great interest the trials of 
the two gigantic Cunard turbine vessels of twenty-five knots 
spéed and 60,000 to 70,000 horsepower now building on the 
Clyde and the Tyne. 


The Golden Key Mining Company, Hillside, Ariz., is install- 
ing a power plant to operate its mining machinery and a con- 
tract has been closed for two ot the well known ‘‘Hornsby- 
Akroyd”’ oil engines sixteen, horsepower each, built by the De 
La Vergne Machine Company, New York. 


The Lunkenheimer Company, of Cincinnati, O., recently 
placed an order through the Cincinnati office of the Allis-Chal- 
mers Company for a 425-kilowatt type A. I. generator unit. 





[Vol. XVI—No. 2 





THE JOHN M. KLEIN ELECTRICAL COMPANY. 


T is gratifying to learn that this company has added to its 
already large and complete line several new and valuable 
agencies for both standard and special electrical goods, 

which places them in a most admirable position to cater to the 
wants of the trade. 

Some of the most prominent lines recently added are: 

Minerallac Company, Chicago, electrical testing instruments 
and insulating compounds for high tension work. This is prob- 
ably one of the most valuable additions, as it gives to this local- 
ity articles which have heretofore been unknown; and, from the 
results achieved in the East, the central stations of the Pacific 
Coast will find in this line, articles which have never been furn- 
ished for their use. A few of these are an absolute necessity to 
aid them in furnishing a continuous service, which has so fre- 
quently in the past been interrupted, due to breakdowns in high 
tension cables and apparatus. The new ground detector, manu- 
factured by the Minerallac Company, is in a class by itself and 
fills a long felt want. - The Minerallac Company manufactures a 
large number of very useful central station devices, other than 
those mentioned, which it will pay central station owners and 
managers to investigate. 

Phillips Insulated Wire Company, “Parac’’ rubber covered 
wire, for which John M. Klein Company hassecured the Pacific 
Coast agency, needs no introduction to the electrical trade. Suf- 
fice it to say that the reputation of the Phillips Company, estab- 
lished in the manufacture of its ‘‘O. K.’’ weather-proof wire, is 
sufficient guarantee of the rubber-covered which they are pro- 
ducing. 

Russell & Stoll, navy standard and commercial marine fittings. 
This company manufactures, without exception, the finest line of 
marine fittings on the market. They have furnished the 
marine fittings for the New York subway. They also have the 
contract for electrical fittings for use in the Pennsylvania tunnel, 
now in course of construction, in which they are installing 
marine apparatus which is unheard of in ordinary practice and 
unlisted in the electrical catalogues of the day. 

Holtzer-Cabot Electric Company, house goods. This company 
and their excellent line of goods are well known to the electrical 
trade and need no introduction. The Klein Company will carry 
a full line of these standard and special goods at all times. 

The electric sign department of the Klein Company’s business, 
is increasing very rapidly; so rapidly, in fact, that it has been 
very difficult for the manufacturers of these porcelain enameled 
steel goods to keep them supplied with stock fast enough to fill 
their orders. However, shipments are being received daily and 
large orders for future delivery have been placed, which will 
enable them to keep pace with the demand for these goods. 

The Columbia Theatre, in this city, has shown its appreciation 
of the exceptional qualities of the ‘‘Federal’’ porcelain enameled 
steel sign letters by having installed, over the entrance to the 
theatre, a ‘‘Federal’’ attraction sign, using these letters. This is 
a very attractive sign and shows the progressiveness of the 
Columbia management. 

The Klein Company has also recently closed a contract for one 
of the largest vertical-letter signs ever installed in the United 
States; which, when completed, will be an everlasting monu- 
ment to the energy and enterprise of one of San Francisco’s 
largest stores. 

The Klein Company shows, in their advertisement in this issue, 
another style of the ‘‘Federal’’ standard sign, which is intended 
for the small store-keeper whose business will not warrant the 
expense or operating cost of a regular lamp-letter electric sign. 
These are known as ‘‘Panel’’ signs and consist of porcelain 
enameled steel panels, containing the lettering of the sign, placed 
in a frame of galvanized iron which is thoroughly enameled with 
three coats of standard bicycle enamel, the sockets and wiring 
being concealed in the frame, the lettering on the panels being 
illuminated by the lamps in border of the frame on each side. 
These signs are very neat and well made, being all metal, fire, 
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rust and water-proof, equipped with the regular swing hanging- 
rig and can be swung back parallel to the building, if so desired. 

The manager of the sign department of the Klein Company 
states that nearly all the large central stations in California are 
now negotiating with this company with a view to furnishing 
“Federal’’ signs to their customers on the proposition recently 
introduced and now in successful operation, and it is only a ques- 
tion of a short time when every central station on the Pacific 
Coast will realize the advantages accruing from this class of busi- 
ness, to which they have heretofore paid little or no attention. 

The latest proposition, mentioned in another part of this paper, 
entitled “‘Large Returns; No Investment,’’ is of interest to all 
central stations, large and small, and a line tothe John M. Klein 
Electrical Company, 105 Battery Street, will bring forth the par- 
ticulars of this original Pacific Coast proposition. 


CALIFORNIA ELECTRICAL WORKS. 


HE California Electrical Works has inaugurated a monthly 
publication in the interest of their business on the Pacific 
Coast. The object of this paper will be to keep their 
trade informed concerning goods of their own manufacture as 
well as the products of the many manufac- 
turers they are representing. This booklet 
will undoubtedly prove of general interest, 
as it will be conducted on somewhat differ- 
ent lines than similar publications now 
before the public. The immense plants and 
organization of the company that extend 
throughout every important city in this and 
foreign countries should provide unlimited 
and interesting reading matter for its col- 
The first number contains an article on their new San 
Francisco factory, as well as their new branch at Los Angeles; 
also the novel offer of a cash price of $25,00 to the party who 
suggests the best name for the paper. Its appearance is typical 
of the high grade printed matter sent out regularly by this com- 
pany. 
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VARNISHED CAMBRIC CABLES, 


e HE success attending the use of varnished films for the 
insulation of high tension apparatus made by the General 
Electric Company, suggested the application of this prin- 

ciple to the insulation of wires and cables. After four years of 
careful development and prolonged tests, the manufacture of this 
type of cable was commenced in 1902. Its success was immedi- 
ate and every initial installation has been followed by additional 
orders. 

Specially prepared cotton fabric is coated on both sides with 
multiple films of insulating varnish of our own manufacture. The 
coated cloth is cut into strips and applied to the copper core with 
films of special non-drying, viscous and adhesive compound be- 
tween the layers; a separator is applied between the copper core 
and the tapping to prevent any possible action of the varnished 
films on the copper. The result is a flexible and homogeneous 
insulating wall of great dielectric strength. 

This type of insulation, like paper, will not allow the conductor 
to decentralize under either mechanical stress or high tempera- 
ture. The insulation, unlike paper, does not absorb moisture and 
can be used for interior wiring without lead. It is, therefore, 
unnecessary to seal the ends. Varnished cambric is more flexible 
than paper and cables can be bent to a radius equal to six times 
their own diameter without injury. 


CHANGE OF ADDRESS. 

Announcement is made of a change in address of the Salt Lake 
City branch office of the Allis-Chalmers Company, Frank E. 
Marcy, district manager. After January roth, the offices formerly 
located at 209S. W. Temple Street, will be removed to the 
Dooly Building at 117-119 East Second South Street where they 
will be centrally located. 
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STEAM TURBINES IN MINING WORK. 


HEN it is recalled that the first successful steam en- 
gines were used for mining work to free the lower 
levels from water, it is unusually interesting to note to 

what extent the steam turbine has entered this field and that 
even from this well established place, the steam turbine is driv- 
ing the reciprocating steam engine. 

The well known economy of this form of prime mover at all 
loads has led to its wide adoption for mining power purposes in 
conjunction with electricity as the intermediary. Now that 
transportation by electric mining locomotives and mine light- 
ing by electricity have become so well established as the most 
economical and safest methods in their respective lines, the 
steam turbo-generator is the logical source of necessary power. 

The Curtis steam turbo-generator built by the General Elec- 
tric Company, of Schenectady, New York, has met with much 
success in this class of work, and its adaptiveness to this field 
can, perhaps, be realized if some mention be made of the vari- 
ous kinds of mining in which it has been successfully adopted. 

Seven 500-kilowatt, 2300-volt, sixty-cycle, alternating current 
generators driven by these turbines have been purchased by the 
Delaware, Lackawana and Western Railroad Company for oper- 
ating mining locomotives and hoists in the coal mines at Scran- 
ton, Pa. Three of these machines were put in service in Novem- 
ber, 1903, another has since been installed and an order has been 
placed for three additional machines which are now being in- 
stalled at Nanticoke, Pa. Other Curtis turbines in process of 
construction forcoal mining work are a 500-kilowatt machine 
at Iron Mountain, New York, for the Detroit and Hudson Rail- 
road Company; one 1500-kilowatt and one seventy-five-kilowatt 
machine for the Cowanshaunock Coal and Coke Company, at 
Echo, Pa., and two seventy-five-kilowatt Curtis steam turbo-gen- 
erators for the North Jellico Coal Company, Louisville, Ky. 

One of the most recent adaptations of the turbine in this work, 
is at Flat River, Mo. The Federal Lead Company will install 
three 500-kilowatt, four-stage, 480-volt, Curtis steam turbo-gen- 
erators. These will operate at sixty cycles and three-phase for 
lighting and power work in the company’s mines. A duplicate 
exciter system will be furnished, consisting of a twenty-five- 
kilowatt turbo-generator set. In addition to the above, the Gen- 
eral Electric Company will also furnish a complete switchboard 
equipment for a three-phase power feeder system, and for four 
single-phase lighting circuits. 

The Consolidated Gold Fields Company, of South Africa, has 
one 1000-kilowatt and three 500-kilowatt Curtis steam turbines 
in successful operation. In the same country also the Witwaters 
Rand Deep Mining Company operates a 500-kilowatt turbine, 
using the power so generated in gold mining. A 1000-kilowatt 
machine has been installed in the Miike Coal Mine, Japan. It is 
evident, therefore, that the turbine is meeting with much suc- 
cess in fields other than that of the electric railway. Not only 
suburban trolley systems, but also the recent developments in 
the electrification of trunk lines emphasize this point. Power 
for the operation of the Camden-Atlantic City portion of the 
Pennsylvania Railroad will be supplied by steam turbines, about 
6000 kilowatts being furnished by Curtis turbo-generators for 
this purpose. 


The Abner Doble Company, of San Francisco, announces that 
it has opened up a branch office in Los Angeles at 447 Pacific 
Electric Building. The company’s business in the water wheel 
and machinery supply line had increased to such an extent that 
it became necessary to have better representation in the south- 
west. The new branch will have for its field southern California, 
Arizona and New Mexico and parts of Nevada and Mexico. L. 
Cummins will have charge of the office. 


The Standard Electrical Works sold a twelve-kilowatt 125-volt 
set to the North Mountain Power Company, at Eureka, to be 
used as an exciter on a turbine generator set. 



































SS SSS SSE SRS SARS SE SSSR ie 


108 THE JOURNAL OF ELECTRICITY, POWER AND GAS. 


THE JOSHUA HENDY MACHINE WORKS. 


HE Joshua Hendy Machine Works have joined the ranks of 

T our advertisers, and present their announcement as repre- 

senting for California the DeLaval Steam Turbine Com- 

pany, of Trenton, N.J. The product of this company is well 

known and the fact of its local representation will no doubt in- 
terest our readers. 

The Joshua Hendy Machine Works have recently relinquished 
their control of the Wagner-Bullock Electric Company, of Cali- 
fornia. The latter company having been a large factor during 
the last three years in the distribution of the Wagner Electric 
Company’s machinery as well as that of the Bullock Electric 
Manufacturing Company. Therefore the Hendy’s do not appear 
in this issue as strangers and in need of introduction. Since 


September 1, 1905, last, the Joshua Hendy Machine Works have 
occupied their new and spacious salesrooms and offices on Fre- 
mont Street opposite their prior location in the Union Foundry 
Block, No. 38-44, and we illustrate here a halftone view of their 
premises which are without exception the finest appointed 
offices and salesrooms west of Chicago. Three floors with a 
frontage of 922 feet on Fremont Street by 137% feet in depth are 
now allotted by this concern for the transaction of its business 
and as a consequence an unusually large stock of Corliss Auto- 
matic and Turbo engines are available for immediate delivery. 


The Gilbert Paper Company, Menasha, Wis., has purchased 
an additional power unit for installation in the Monasha Mill. 
The new unit is a sixteen-inch by thirty-inch Reynolds Reliance 
Corliss engine, built by the Allis-Chalmers Company of Mil- 
waukee, Wis. 
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PABST BREWING COMPANY, MILWAUKEE, BUYS NEW 
POWER AND ELECTRICAL UNITS. 


N response to a demand for more power in its mammoth 
brewing plant at Milwaukee, the Pabst Brewing Company 
has recently placed an order with the Allis-Chalmers Com- 

pany for additional steam and electrical units. 

There are three engines in all, one of the single cylinder, non- 
condensing type, cylinders twenty inches by thirty-six inches, 
and two of the cross-compound, non-condensing type, eighteen 
inches and thirty inches by thirty-six inches, all vertical and of 
the heavy duty pattern for direct connection to electrical ma- 
chines. The electrical equipment will consist of three revolving 
field type, alternating current generators, twenty-five cycles, 
one for 300-kilowatt and two for 400-kilowatt capacity, two ex- 





citer sets consisting of direct current, constant potential, com- 
pound wound generators, coupled direct to three phase synchron- 
ous motors and fitted with induction type of starting motors, 
and one exciter set consisting of a direct current generator of 
the same type as above for steam drive. 

A feature of the new installation will be in a special governing 
device consisting of an electrical adjusting or synchronizing at- 
tachment by which the speed of the engine may be varied within 
certain limits while they are in operation, the device being under 
control of the operator at the switchboard. It is expected that 
the first of the new units will be in operation by the first of May. 
C. A. Chapman, of Chicago, acted as consulting engineer for the 
Pabst Brewing Company. 


The Pelton Water Wheel Co. recently installed the hydraulic 
equipment of the Yukon Consolidated Goldfields Company. 
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MARINE STEAM TURBINES. 


NEWS item has recently been widely published, apropos 
of the highly successful performances of the Cunard 
Steamer ‘“Carmania,’’ and its probable effect on the 

marine turbine business in the United States, and in order to 
correct some misstatements it may be said that the rights to build 
Parsons marine turbines in the United States are held only by 
the Allis-Chalmers Company, of Milwaukee, Chicago, Cincinnati 
and Scranton; Wm. Cramp & Sons, Philadelphia; W. A. Fletcher 
Company, Hoboken, N. J.; The Quintard Iron Works, New York, 
and the Bath Iron Works, of Bath, Me. The Allis-Chalmers 
Company are not only licensees under the Parsons marine tur- 
bine patents, but they also hold the rights for manufacturing the 
Parsons turbine blowers and compressors, and have recently 
formed an alliance with the Hon. Chas. A. Parsons, the eminent 
turbine inventor, for a full co-operation and interchange of data 
on steam turbines for land operations. They are at the present 
time practically doubling their immense plant at West Allis, Mil- 
waukee, Wis., the greater part of the new shops being intended 
for an extension of their steam turbine work and the electric gen- 
erators to be driven by the same. They will, at their West Allis 
Works, build marine steam turbines for the great lakes and for 
the Pacific Coast, and both there and at their Scranton works will 
build marine turbines for the Atlantic trade. 


WESTERN GAS AND INVESTMENT COMPANY. 


HE Western Gas and Investment Company, of Chicago, 
has now in successful operation two water plants on the 
Apple River in Wisconsin, on which river rights were 
secured by the purchase of the property of the Stillwater, Minn., 
Gas and Electric Company some time ago. The plants are lo- 
cated at Somerset and Riverdale, Wis. At Somerset, where the 
power had been recently developed, the old plant has been en- 
tirely remodeled and there is now in operation two 250 kilowatt, 
450 revolutions per minute, 2300-volt, three-phase, sixty-cycles, 
belted type, alternating current generators with direct connect- 
ing exciters. At Riverdale a concrete dam and a power house 
have been built in which are installed two 250-kilowatt, 200 revo- 
lutions per minute, 2300-volt, three-phase, sixty-cycle generators 
directly coupled to waterwheels. Both stations are equipped with 
200-kilowatt oil insulated water cooled transformers which con- 
vert the voltage from 2300 to 15,000. The two stations are run in 
multiple, the combined current being transmitted to Stillwater 
where three 400-kilowatt oil insulated water cooled transformers 
reduce it for use in commercial power and lighting purposes. 
The improvements at each station were planned by R.S. Feurtado, 
engineer of the company. The generators and transformers were 
furnished and installed by the National Electric Company, of 
Milwaukee, and the waterwheels at the Riverdale station were 
furnished by S. Morgan Smith, of York, Pa. 


POWER PLANT IN THEATRE, 

The electric light and power equipment in the Majestic Theatre 
Building, Chicago, is one of the most modern private plants of its 
kind in that city. It was installed by the Allis-Chalmers Com- 
pany, of Milwaukee, and consists of three generating units com- 
posed of Reynolds-Corliss engines, of the Reliance type, direct 
connected to Bullock direct current generators. This plant pro- 
duces a 220-volt power current and four I1o-volt lightning current, 
distributed by the three-wire system through a seven-panel 
switchboard. The power is used for running the elevators, scene 
shifting machinery, compressed air plant, ventilating plant, etc., 
and furnishes the lighting current for all the building and the 
theatre illumination. 





The Westinghouse Companies have engaged space at the forth- 
coming sixth annual automobile exhibition of the Automobile 
Club of America, to be held in the Sixty-ninth Regiment Armory 
Pittsburg, beginning January 13th and continuing until January 
20th, 
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PRIVATE WIRE. 


HE Standard Underground Cable Company has leased the 
exclusive use of an all copper line to connect its general 
office and factories at Pittsburgh, branch offices at New 

York and Philadelphia and its Eastern factories at Perth Amboy. 
This private line will be available for either telegraph or tele- 
phone service. There could be no better evidence of the large 
aggregate volume of business and the growing conditions of this 
important manufacturing company; for so far as known this will 
be the longest exclusive wire owned or operated by any company 
confining itself to the manufacture of copper wire and cables. 
The service will be in effect January, 1906, and while without 
doubt of great conveniences and value to the company in facili- 
tating communication between its offices and factories and the 
important market centers of New York, Philadelphia and Pitts- 
burgh, it is installed primarily to enable it to place itselfin closer 
touch with its customers and to give these customers the same 
quick service that would be possible if its general offices were 
located in each of these cities instead of one. 


WESTINGHOUSE-PARSONS STEAM TURBINES IN 
MUNICIPAL SERVICE, 


HE Public Lighting Commission of the City of Detroit, 
Mich., which, it will te remembered, established early in 
the nineties the first municipal lighting plant in America 

of high grade and considerable size, recently placed an orler with 
The Westinghouse Machine Company, of East Pittsburg, Pa., for 
a 2000-kilowatt turbine generating unit, following this order 
shortly afterwards with a second order for a machine of the same 
size. 

In the equipment of its power house on the river front in the 
center of the business district of Detroit, the commission has 
heretofore used vertical engines of the compound marine type. 
The early generator equipment was of the direct current series 
type, the generators being rope driven from the vertical engines. 
Later the system was gradually replaced by the more modern 
alternating current series arc system with alternating current 
generators of the direct connected type. 

The two new units will be installed in the original building, 
replacing some of the rope driven machinery. The turbine will 
operate at a boiler pressure of 160 pounds without superheat and 
at a normal vacuum of twenty-eight inches. The generators will 
be of the revolving field type and with the enclosed generator 
frame construction. 


TECHNICAL PUBLICITY ASSOCIATION TALK. 
OBERT L. WINKLEY, of the publicity department of the 


Pope Manufacturing Company, (automobiles, bicycles, 


etc.), gave an informal talk to the association ata din- 
ner at the Aldine Association, New York, Thursday evening, 
January 18th. He outlined the methods of advertisingin automo- 
bile magazines, New York daily papers, novelties, such as paper 
weights, etc., automobiles, the value of trade-marks, etc. He 
was very frank, and answered many leading questions put by 
members of the association. A rising vote of thanks was given 
Mr. Winkley for his talk. 

Among the companies represented by members at the dinner 
were: Ingersoll-Rand Company, Niles-Bement-Pond Company, 
H. W. Johns-Manville Company, General Electric Company, 
Crocker-Wheeler Company, Sprague Electric Company, Yale 
and Towne Manufacturing Company, John A. Roebling’s Son’s 
Company and A. S. Cameron Steam Pump Company. 





The Standard Electrical Works have just sold to the La Palma 
Mining Company, Guatimape, Dgs, Mexico, a generator, switch- 
board and a seven and one-half horsepower motor; the generator to 
furnish power for both electric lighting the mill, mine, etc., and 
furnish power to the motor for pumping water for milling 
purposes, 
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THE JOURNAL OF ELECTRICITY, POWER AND 
GAS FOR 1906. 


ESIDES its regular features, the JouRNAL will contain a 

B large number of important articles covering the up-to-date 

subjects in which every technical man is i:terested. Read 

this list and decide whether you can afford to do without the 
JOURNAL for the coming year. 

‘Modern Gas Distribution,” by John A. Britton. Mr. Britton’s 
position as president of the Pacific Gas and Electric Company, 
as well as his wide technical knowledge, will give authority and 
value to his views of this subject. 

‘Cost of Power Production on the Pacific Coast,’? by A. M. 
Hunt. An analysis of cost of production of power in plants of 
various sizes with fuels available on the Pacific Coast under vary- 
ing conditions of load. The cost of development of water powers 
will also be given consideration. This article is written by one 
of the leading engineers of the Pacific Coast. 

“The Single Phase Railway System,’’ by J. B. Ingersoll. This 
article will be prepared by the engineer in charge of perhaps the 
most extensive and modern electric railway of the Northwest, 
and will have great practical value. 

““How a Young Man Should Fit Himself for an Engineering 
Career,’’ by professor Clarence L,. Cory, University of California. 
Professor Cory’s well known ability as an instructor, together 
with his thorough knowledge of engineering matters, admirably 
qualify him to write acceptably on the above subject, 

“The Gas Producer Power Plant,’’ by C. B. Lamont. This 
article gives an exhaustive review of the efficiency of gas pro- 
ducer plants as applied to industrial installations, and shows, by 
the results of experiments and tests in this country and Europe, 
the economy of gas producers and gas engines over oil or coal in 
steam plants, with a comparison of fuel values. This article is 
profusely illustrated. 

“Modern Centrifugal Pumps and their application,’ by Harry 
Y. Haden. 

“Use of Steam for Propulsion Aboard Ship,’’ by Norris K. 
Davis. This article covers purely cargo vessels, steamships, bat- 
tle ships, cruisers and torpedo boats, with a view of bringing 
forth the reasons why various types of steam machinery (7. ¢., 
the steam engine, compound, triple or quadruple, or the steam 
turbine) are most suitable for each. 

“Recent Applications of Reinforced Concrete for Structural 
Purposes,’’ by Lewis A. Hicks. Mr. Hicks has specialized in con- 
crete construction for some years, and his wide engineering ex- 
perience gives value to the exceptional opportunity he enjoys for 
practical observations in this field. The Lindgren-Hicks Com- 
pany, of which Mr. Hicks is president, are completing buildings 
of this material for several large industrial concerns, such as the 
Paraffine Paint Company, California Powder Works and the Selby 
Smelting and Lead Company, all of which are interesting ex- 
amples of its use for supporting foundations or substitution for 
structural steel. 

‘‘The Necessity of Every Engineer Keeping Posted on Elec- 
trical Matters,’’ by C. W. Whitney. The importance to every 
engineer of keeping up with the rapid progress of events in elec- 
trical matters is here emphasized, and the advantage of this 
knowledge is practically shown. Mr. Whitney is one of the 
ablest writers on the Pacific Coast. 

“The Preliminary Work Incidental to the Development of 
Water Power,’”’ by Wyatt H. Allen. A description of the methods 
employed in making preliminary examinations and determin- 
ations and the conditions which sometimes confront the engineer. 

‘‘Power Plant Operation and Management,’’ by H. Schreiber. 
This article treats of economy and reliability in installation, 
operation and maintenance of power plants, and is replete with 
valuable information and suggestions. 

‘‘Results and Data Secured from Extended Tests of Steam 
Jacketed Engines.” These tests were made by order of the U. 
S. Government for a period of one year under direction of Ira 
N. Hollis, formerly chief engineer U.S. N., now professor of 
engineering, Harvard University. 
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“Electric Pumping on the Comstock and Application of Elec- 
tricity to Other Mining Work,’’ by Leon M. Hall. Mr. Hall’s 
long connection with the Comstock mines enables him to speak 
practically on the subject of electricity as applied to mining. 

“Pressure Supply Pipes for Hydraulic Installations,” by George 
J. Henry, Jr. This article will have particular reference to the 
relative cost of pressure supply pipes and their value as an invest- 
ment; also the protection of hydraulic plants from stoppage due 
to low temperature and their care and protection against water 
ram. 

“The Evolution of Steam Power on the Pacific Coast,’’ by H. 
H. Tracy. This article shows the progress of steam power plants 
from early days to the present time. 

“Steam Power Plant Construction,’’ by A. E. Roe. Mr. Roe 
was constructing engineer of some of the best and most economi- 
cal power plants in the country, and his ideas and views will be 
found of great value. 

‘“‘A Municipal Experiment in Electric Lighting,” by Walter S. 
Wheeler. This is an account of a large municipal lighting plant 
at Seattle, Wash. Mr. Wheeler’s connection with this plant 
gives him special facilities for reviewing its accomplishments. 

It will certainly be well worth the while of every engineer as 
well as all persons interested in electrical, power, gas and rail- 
way matters to read the JOURNAL and to keep thoroughly posted 
to know what is occurring in these fields—to learn of the rela- 
tive advantages of the various models of machinery—to under- 
stand what new ideas are revolutionizing old time methods—in 
fact to keep in touch with the technical world. 


HYDRAULIC TURBINES. 


NLY comparatively recently has the name of the Allis- 
Chalmers Company come to be commonly associated with 
hydraulic turbines and the development of great water 

powers. The aggregate number of horse power in hydraulic tur- 
bines installed since that time and now under construction, has 
reached 181,400, the greater portion of which is represented by 
contracts obtained within the last six months. 

Following are a few installations recently completed or in pro- 
cess of building, which will indicate the scale on which this 
branch of production has been undertaken: 

California Gas and Electric Corporation, San Francisco, Cal., 
one single horizontal scroll case turbine, 9700 horsepower; Mil- 
ford Construction Company, Milford, Me., eight twin vertical 
turbines, 7000 horsepower; Southern Power (Company, Charlotte, 
N. C., six twin horizontal turbines, 31,200 horsepower; Edison 
Electric Company, Los Angeles, Cal., four twin horizontal im- 
pulse wheels with deflecting nozzles, 43,000 horsepower; Great 
Northern Power Company, Duluth, Minn., three vertical single 
scroll case turbines, 39,000 horsepower; Guanajuato Power and 
Electric Company, Guanajuato, Mex., one single horizontal 
scroll case turbine, 5000, horsepower; Niagara Falls Power Com- 
pany, Niagara Falls, N. Y., replace parts for the reconstruction of 
five vertical single turbines, 27,500 horsepower. 


NO DULL TIMES IN WESTINGHOUSE VALLEY. 


NE hears no talk of dull times among the workers in Turtle 
Creek Valley, locally known as ‘‘Westinghouse Valley’, 
owing to the territory being practically covered by the 

various Westinghouse factories, which extend from East Pitts- 
burg to Wilmerding and Trafford City on the main line of the 
Pennsylvania Railroad. The lergest of these is the Westing- 
house Electric and Manufacturing Company, covering over forty- 
seven acres, at East Pittsburg, where everything electrical is 
manufactured. Some idea of the magnitude of the business 
handled at this plant can be formed when it is stated that during 
the month of October the shipment of electrical apparatus from 
this factory, exclusive of a large number of local freight and ex- 
press orders amounted to approximately 17,000,000 pounds con- 
sisting of over 5000 individual consignments. 
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A CORNER IN THE WORKSHOP SHOWING SWITCHBOARD AND MOTOR BUILDING 
HEALD’S SCHOOL OF ENGINEERING 


Heald’s School of Mines ‘i Engineering. 


This popular and well known School of 
Engineering is permanently located at its 
new home at 130 Union Square Avenue, be- 
tween Grant Avenue and Stockton Street. 
It is only about 200 feet from Union Square, 
around about which are clustered some of 
the finest buildings in San Francisco. The 
school occupies the entire building, which 
enables it to run its electrical and. mining 
machinery without disturbing othertenants. 

It will be readily seen that this location 
is one of the most convenient and central 
in the city for a mining and engineering 
school. 

The rapid growth of the business and 
mining departments necessitated larger 
quarters, and the additional room secured 
now enables us to add other departments 
which we have long had under contempla- 
tion. 

Departments of Steam and Gas Engi- 
neering have been fitted up, and hereafter 
we can give thorough and practical instruc- 
tion in these branches. 

Our plans have been carried out in the 
remodeling and refurnishing of our Engi- 
neering Departments, our faculty has been 
increased and we now have to present to the 
public one of the most complete and exten- 
sive schools of engineering in the West. 

Heald’s School of Mines and Engineering 
is entering upon a new technical era. The 
electrical and mining companies are em- 
ploying our graduates, having quite out- 
grown the idea that a technical man was of 
no use in practice; hence we see that oppor- 
tunities are abundant in the opening up of 
new enterprises and mining districts for 
young men to succed with their technical 
education. 


A Model Shop. 


A gentleman entering our mechanical 
department. was heard to say: ‘‘Oh, you 
have,an actual shop.’’ If some one had 
questioned him as to his meaning, he would 


have received an answer something like 
this: ‘“Well, you know the customary school 
shop.”’ . 

Yes, we know about the ‘‘customary 
school shops,” and this knowledge has en- 
abled us to avoid the mistakes prevalent in 
manual training. The common expression 
heard where manual training work is men- 
tioned is: ‘“Well, of course it is not a manu- 
factured article.’’ 

To consider critically a piece of work pro- 
duced by most technical schools is to dis- 
close the fact that “it is only a working 
model,” for display or to illustrate princi- 
ples. Why not teach a student to produce 
finished work, which will stayd the most 
critical examination; nay, more, stand 
severe and long continued use? 

‘‘Heald’s” asked this question and an- 
swered it by equipping its mechanical de- 
partment with an elaborate system of tools 
and appliances. At the head is placed A. 
Ewald Raves. an instrument maker and 
mechanician of reputation. To his energy 
and perseverance is due the fact that we are 
turning out motors and dynamos of a high 
order and are able to compete with Eastern 
manufacturers in the open market. All this 
has entailed a tremendous amount of labor, 
as well as the making of special tools to 
facilitate manufacture. No expense has 
been spared in making this department 
the best of its class in the State. We 
have installed at present two large lathes, 
capable of handling the heaviest work; two 
small lathes, large and small vertical drill- 
ing machines, planer and shaper, etc. An- 
other feature of importance is the individ- 
ual benches, vices, tools and lockers. Last, 
but by no means least, in the shop is to be 
found the best milling machine that money 
can buy. Our forge room is equipped with 
all the facilities for the hot working of 
metals, tool making, etc. 

In the Steam Engineering Department 
are two steam engines, boiler, steam pump 
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and all the aids to the study of this impor- 
tant branch of manufacture. 

Within the last month there have been 
turned out of our shops three steam engines 
of about thirty horsepower capacity and 
several small jobs. Besides this we have 
made up for stock several efficient motors 
and generators. These last named articles 
were designed by students, all necessary 
computations being carried out under the 
able direction of Mr. Herrold, the head of 
the electrical department. 

The course in the shop consists of a thor- 
ough training in filing, drill press work, 
turning, planing, milling and cutting of all 
kinds of gears. Every part of the work of 
manufacture, from the making of patterns 
to the milling and assembling of the com- 
plicated parts, is carried on by students. 
Students leave such a model shop, not only 
with a fund of information, but well trained 
in actual manufacture. 


A Strong Engineering Faculty. 


Mr. Thomas Roesman, A. B., the princi- 
pal, is a young man of rareability. Through 
his energy and perseverance the school is 
coming to the front as the leading technical 
school on the Coast. A mathematician of 
ability, he has the remarkable faculty of 
interesting the students in this importaut 
branch of engineering. Nowhere outside 
of the universities will you find students 
so well trained in mathematics as under his 
tutelage. He is alsoa clever chemist and 
gives courses in this subject. The students 
find it an inspiration to work under him. 

Mr. Roesman is a graduate of the Strate 
Normal, the University of the Pacific and 
Stanford University, and spent a year in 
post-graduate preparation in the last-named 
institution. He has spent twelve years as 
instructor and supervisor of such institu- 
tions as Professor of Chemistry and Physics 
in Hoitt’s Academy, Professor of Theoret- 
ical and Analytica! Chemistry in the Y. M. 
C. A., superintendent of the city schools of 
Modesto. He spent sometime in the East, 
visiting the leading technical schools for 
the purpose of studying up-to-date methods. 


The Electrical Engineering Depart- 
ment. 


Mr. C. D. Herrold is at the head of this 
important department. He is a young man 
of the future. He received his training at 
Stanford University. For years he had a 
private research laboratory in San Jose, 
where he assisted students in preparing for 
the university. He was engaged in the 
electric manufacturing business for five 
years. He is one of the very few men who 
has made the decision to devote himself to 
science. He has the distinction of having 
produced no less than fifty new electrical 
devices, besides a multitude of improve- 
ments on existing ones. Among others is 
the first-electric illuminating device for use 
by submarine divers, by which the electric 
energy is supplied by several very small 
and exceedingly efficient storage batteries 
placed in small pockets in the diver’s hel- 
met. This submarine illuminator is so suc- 
cessful that it has been used by several 
wrecking companies in salvage operations 
and in the pearl fisheries off the coast of 
China. Mr. Herrold’s lectures are in- 
tensely interesting and instructive. In his 
class work he has an impressive way of 
driving home certain important facts and 
principles by simple experiments and illus- 
trations. By histact and perseverance he 
wins the respect of his students in indi- 
vidual training. 
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COMPOUND WOUND DIRECT CURRENT DYNAMO-ELECTRIC GENERATOR 
Made by a Student in our Electrical Department 


The Mechanical Engineering Department. 


Mr. A. Ewald Raves is a graduate of the Mitweiter 
Polytechnicle Schule, Saxony. He is an instrument 
maker and mechanician of reputation, having spent 
four years with Siemens and Halske, Berlin, the leading 
electrical manufacturing company in Europe; also sev- 
eral years with Suckert in Nurnberg. He was engaged 
in a large manufacturing business in London for five 
years. Moving to America, he was employed by the 
Weston Instrument Company, the leading manufactur- 
ing company of electrical instruments in the world. 

It is a pleasure to enter the shops under Mr. Raves’ 
charge. Everything is in ‘‘apple-pie’’ order. A seri- 
ousness pervades the atmosphere, yet the students 
evince great enthusiasm in their work. 


The Mining and Civil Engineering Department, 


To Mr. M. D. Johnson is entrusted the Mining and 
Civil Engineering Department. A day with Mr. John- 
son in the field with transit and level is a day not soon 
to be forgotten. These important departments go hand- 
in-hand, and through Mr. Johnson’s skill the utmost 
drudgery is made to take on ‘more than ordinary inter- 
est. The work done in the field consists of area work, 
stadia and chain surveying, determination 
of volumes and cuts, road cutting and grad- 
ing. Irrigation surveying istaken up. This 
includes the running of grades for ditches 
and flumes; also excavating and construc- 
tion of reservoirs and dams. 

Railroad work, including the running of 
preliminary and locating lines, establishing 
grades and curves; also figuring cost of 
construction. 

Finished topographical maps are made 
in the drafting rooms. Taking it alto- 
gether, this department is one of ourstrong- 
est. Coming into our Mining and Assaying 
Department and watching the students at 
work at bench, balance or furnace, you will 
be forced to the conclusion that you are in 
a practical assay office. Every detail is 
given the utmost attention, even to the 
making of cupels in use in the cupellation 
of gold and silver ores. To this depart- 
ment come specimens of ores from Mexico, 
United States and Canada. These go 
through the complete process of treatment, 
from crushing, which is done by electrical 
power, to the published report of finished 
analysis. 

Our equipment of this department in- 
cludes a cyanide plant, ore crushers, pulver- 
izers and cyanide agitators, four furnaces, 
fine assaying balances and a completely 
equipped chemical laboratory complete the 
equipment of this highly important depart- 
ment, 
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What Compensation Electrical Engineers May Expect, 


One of the questions most often asked by the young man who thinks 
of choosing electrical engineering as a vocation is, ‘‘What pay can I ex. 
pect after I become qualified.” This question is a difficult one to answer 
directly, as business tact is often an important factor in securing employ- 
ment, either in a salaried position or as consulting engineer; but the ques- 
tion may be answered in a general way by quoting the data collected 
recently by a prominent engineer of Chicago, Mr. George A. Damon. His 
investigations covered one hundred electrical engineers employed in vari- 
ous capacities, and are tabulated below: 











No. of | Average | Average 

Men. Age. Income. 
NN hes ir evn Soh 42d Sue} We Bebe okenrslh Gee 7 33 $2400 
PE MIND. ns 0 3'bn ny ces seen svente II 36 3400 
INIIIS, 6 f-0o's rs Wiis scaastscs cee ss uee Io 36 4800 
ONS 5s ii' Sas Le cole'n price ess ‘ 8 35 2350 
Constructing engineers ................... 6 33 2850 
Electrical engineers.... ..........ecceees. 16 33 2800 
ee” STITT TTT ETT ee 8 33 3300 
Operating engineers ................6. 06. 3 32 2250 
Operating managers and superintendents..| 10 34 3550 
PEGTONOTS BURG CGNOTE. i. or. vic veiesisaces 8 34 2500 
DOC SOTO IW on. kk ean s sie ee tte oenress 4 32 4000 
Consulting engineers....  ...... ...sseeeee 9 40 6400 


“Total number of men, too. General averages: Age, 334 years; 
income, $3340. 


AVERAGE INCOME OVER $3400. 


Classified according to income, the result is as follows: Men. 
Nd SETTER TE STITT UT ETET Tee ee Te ee es 
Income between $5000 and $10,000 .. 2.0.60 00sec cece cen teccce ce 9 
Anon’ Metenetis Sako GUE HR000 |... oe. Sco. eh iss cies cieclndenes 66 


Income below $2400................. 
ee 


These figures tell the story of the successful electrical engineer, the 
class which forms but a small percentage of the total number produced. 
The engineer has an advantage over the merchant in carrying his capi- 
tal under his hat, and it is not subject to be lost through unfortunate 
investments or theft. 
Young man, look about and through the different vocations of men and 
you will find that the electrical engineer is well in the lead. 
= you have a desire to gain the knowledge by which you can do these 
things? 
We can teach and equip you with the proper knowledge. 
The prize is worth the effort, and ‘‘What man has done, man can do 
again.” 
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Heald’s School of Engineering 


130 UNION SQUARE AVENUE 


Business Office, 24 Post Street, San Francisco 


Lath Work - 

Pattern Making 
Mechanical Drawing 
Designing 
Constructing 
Operating 

Wiring 

Telegraphy 
Telephony 

Electric Signaling 
Electro-Chemistry 
Electric Measurements 
Static Machines 
Galvanometers 
Volt-Meters 
Am-Meters 
Watt-Meters 

Ohm- Meters 
Potentio-Meters 
Induction 

Electric Power 
Electric Railway Work 
Arc Lighting 
Incandescent Lighting 
Electro-Metallurgy 
Galvanic Batteries 
Induction Coils 
Rheostats 








DAY AND EVENING SESSIONS 


The object of this school is to impart thorough and practical training in all branches of Engineering, includ 
ing Mining Engineering, Electrical Engineering, Civil Engineering, Steam Engineering and Gas Engineering. 
These courses can be taken separately or they can be combined in any manner to suit the pupil. 


ELECTRICAL ENGINEERING 


This course is the result of many years of careful 
study and includes the following subjects: 


Photomery 

Wheatstone Bridge 
Insulation 
Switch-Boards 
Alternating Currents 
Rotating Magnetic Field 
Motors 

Dynamos 

Dry Batteries 
Transformers 
Induction Generators 
Transmission of Power 
Polyphase Motors 
Induction Motors 
Synchronous Motors 
Storage Batteries 
Principles of Electricity 
Magnetism 

X-Ray © 

Crookes Tube 

Wireless Telegraphy 
Electroplating 
Electrotyping 

Algebra 

Geometry 
Trigonometry 
Calculus, etc. 


MINING ENGINEERING 


This course is thoroughly practical and includes the 


following studies: 
Assaying 
Blowpipe Analysis 
Practical Geology 
Mineralogy 
Chemistry 
Metallurgy 
Qualitative Analysis 
Chlorination 
Crushing 
Sampling, etc. 


Quantitative Analysis 
Cyaniding 

Milling Processes 
Mining Practice 

Mill Construction 
Surveying 
Draughting 

Algebra 

Geometry 
Trigonometry etc. 


CIVIL ENGINEERING 


This course includes practical instruction in the fol- 


lowing branches: 


Topographical Surveying Mapping 


Triangulation 
Profiling 
Leveling 
Traversing 
Municipal Engineering 
Field Work 

* Drafting 


Strength of Materials 
Structural Stresses 
Hydraulic Engineering 
Algebra 

Geometry 
Trigonometry, etc. 


GAS ENGINEERING 


In this department it is contemplated to teach all forms 
of Gas Engineering, as well as to establish a complete 
Automobile School. Attention will be given to the fol- 
lowing matters: 


Marine and Stationary Gas Brakes and Controlling De- 


Engines en vices 
Automobile Engines Carburettors 
Gasoline, Steam and Elec- Ignitors 

tric Motor Vehicles Muffers 
Machine Work Lubricators 
Valves and Gears * Tires 


Motor Designing Jump Sparks 

Steering Gears Induction Coils 

Horse Power and How to Combustion of Gases and 
Compute It Mixtures, etc. etc. 

Fly Wheels 


STEAM ENGINEERING 


It is intended to make this department complete in 
the following topics: 
Stationary Engines 
Marine Engines 
Locomotive Engines 
Automobile Engines 
Turbine Wheels 
Lathe Work 


Boilers 

Steam Generators 
Valves and Valve Gears 
Impulse Wheels 

Shop Work 

Drafting, etc. 


METALLURGICAL DEPARTMENT 


This department is intended for those who do not wish 
to take the full course in Mining, and includes the fol- 
lowing subjects: 


Chemistry 

Blowpipe Analysis 

Gold, Silver, Lead and 
Copper Assaying Metallurgy 

Fire Assays Smelting Processes, etc. 


Competent teachers are employed in all departments of the 
school and it is intended to make the instruction thoroughly 
practical and up-to-date. Lecturers will be employed from time 
to time to present the various topics to the classes in the most 
condensed and instructive manner. 

All studies are elective and pupils may chose any combination 
of above branches from the various departments. , 

Visitors are invited to inspect all departments and examine 
our facilities for imparting a practical training in all lines. Our 
machinery, electrical instruments and the work being constructed 
by pupils are always open to inspection. 

Correspondence is always invited from those desiring infor- 
mation, but who are unable to visit the school personally. Illus- 
trated catalogues, circulars, etc., giving full information, will be 
sent upon application. 

For the convenience of students who are unable to attend in 
in the day time, evening classes are conducted in all branches; 
terms reasonable. For further information address 


E, P. HEALD, President 
24 Post Street, San Francisco, Cal. 


Electro-Metallurgy 
Wet Determinations 
Bullion Assaying 
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S. F. ALDEN & CO. 


N December st, S. F. Alden & Co., Rialto Building, San 
Francisco, Cal., celebrated the second anniversary of 
their organization. The company’s busimwess for the year 

increased three fold as compared with the year preceding, which 
was a most successful one. The largest single order secured, was 
in the gas department, the contract calling for one gas holder of 


* 1,000,000 and two gas holders of 200,000 cubic feet capacity each, 


approximating $130,000.00 erected price. In»the railway depart- 
ment numerous sales were made, included among which were 
orders for the equipping of several electric railway companies 
with the protected rail bond made by the Mayer & Englund 
Company of Philadelphia, Pa. In the electric light department 
the largest single order secured was for cedar poles, requiring 
four train loads to fill. This was the largest order for long cedar 
polés for shipment by rail ever placed on the Pacific Coast. 
Their outlook for an equally proportional increase of business 
this current year is most promising. 


WESTINGHOUSE NOTES. 


The Westinghouse Machine Company, of East Pittsburgh, Pa., 
have received during the past two months, many orders for 
Westinghouse-Parsons steam turbines. 


The Westinghouse Machine Company, of East Pittsburgh, Pa., 
have recently received numerous orders for their Roney mechan- 
ical stokers. 


The Westinghouse Machine Company, of East Pittsburgh, Pa., 
have recently sold 6130 horsepower of various types of steam 
engines and have sold during the past few weeks 1247 horsepower 
of their vertical gas engines. 


The Westinghouse Electric Company have placed upon the 
market a line of core type transformers as an addition to the 
several forms with which users of alternating current apparatus 
are familiar. They will be known as type C and are simply an 
addition to the many standard forms. All information can be 
obtained about this in circular 1126. 


Westinghouse, San Francisco office report the sale of two 625 
K. W. generators, switchboards, transformers, etc., to the Yukon 
Consolidated Goldfield Company. 


HEMINGRAY GLASS COMPANY. 


Through an error in our issue of January it was said that the 
Brown Spear-Sloane Company agency for the Hemingray Glass 
Company of Covngton, Ky., glass insulators and glass of special 
design for over head transmission. The agency is still held by 
the C. F. Sloan Company. 


A. S. KEELER & CO. 


The above is a new firm acting as manufacturers agents for 
several leading concerns. They have opened warerooms at gu 
Second Street, San Francisco, where they will carry in stock a 
large and comprehensive line of hardware and electrical special- 
ties. Among these may be mentioned the Williamson double 
swivel vise, an implement which is meeting with large sale in 
the West. 


SAWYER-MAN LAMP, 


Alamp which deserves consideration is that made by the 
Sawyer-Man Lamp Company which builds incandescent lamps 
in all candle powers, voltages and efficiencies. 


The Standard Electrical Works have just sold to the Sonora 
Bonanza Mining Company, of Imuris Sonora, Mexico, a direct 
connected generator set with switchboard and necessary supplies 
for electrically lighting their mills, adjoining houses and mines. 
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PUBLISHER’S NOTES. 


The JournaL pays the same attention to the advertising as it 
does to its news pages. This is why it has such an attractive 
and wide-awake appearance throughout. We urge every adver- 
tiser to change his copy with each issue. Our readers expect 
something bright and fresh and “newsy” on each page, whether it 
be devoted to advertising or reading matter. The advertiser who, 
despite our urgings, neglects to avail himself of this opportunity 
of interesting the great audience of JouRNAL readers, has himself 
to blame if results are poor. He cannot expect others to take 
more interest than he does himself in his advertisement. 


A traveling representative of one of the electrical houses who 
has just returned from a trip through the Pacific Coast section 
says: “I see the JouRNAL everywhere. I do not remember going 
into any office or power house without seeing a copy of the 
JourNnaL.” Every copy of the JourNAt is read by from ten to 
fifty persons. It is not like a popular magazine where each one 
has his own copy (although from a publishing point of view we 
wish that this were so), but during the month the JourNAL is 
read by every one in the place, from master engineer to appren- 
tice, from head of the firm to office boy. Perhaps no other pub- 
lication in this country has as many readers to each copy issued 
as has the JourNAL. 


Publicity is the watchword of the day, and the manufacturer 
who fails to make known to the trade the merits of the wares 
he has for sale is the man who, in almost every instance, is going 
to be left behind in the race. 


The advertiser who, a dozen years ago, ran a business card in 
the trade or technical journals representing his field, simply to 


keep his name before the public and to support the recognized 
organs of his trade, has learned to regard this advertising as a 
real business force, and now expects it to pay directly or ind- 
rectly. At the same time, if left to his own devices, he is prone 
to run the same copy month after month, and still expect returns 
in proportion to the expenditure. 


The JourNAL does not lose interest in an advertiser after it 


has secured his order. Anytimeand all the time it is studying 
to secure for him the best results. It gives “Industrial” refer- 


ences to important accomplishments or new developments, sug- 
gestions regarding copy to be used and constant reminders to 
change the advertisement each month. 


A manager of a large San Francisco electrical concern once 
told the publisher of a technical journal that he did not believe 


that any one ever read the advertisement in his paper and doubted 
if they read the news pages either. The publisher quietly inserted 
the following item in his next week’s issue, placing it in small 


type and in an inconspicuous position: 

“Mr. John Jones, President of the Ralph Smith Manufacturing 
Company, will leave next week for a. trip through Africa.” 

The paper, had not been published twenty-four hours before 
a hundred people had called upon Mr. Jones to talk with him 
about his proposed trip. 


The history of advertising is full of wrecks of businesses where 
the proprietors, after building up a successful trade, have decided 
to cut off their advertising. One advertiser of our acquaintance 


dropped his advertising for one year and found that it took him 
just three years, with largely increased expenditures, to recover 
lost ground. Your sign and show-window appeal only to those , 
who pass your door. Your advertisement is a combined sign, 
show-window and salesman, which gains entrance into factories, 
offices and homes, penetrating inner sanctums and receiving 
attention from even the ordinarily inaccessible man in highest 
authority. 


An Eastern manufacturer writes that he is represented in. San 
Francisco, but diligent inquiry in trade circles fails to show who 
his agent is. It must be a secret alliance. 





